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the very hour at which the tracks were cut and con- 
nections made between the new elevated station and 
the existing incoming and outgoing local tracks. 
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CON&ESTION OF TRAFFIC AT THE OBAND CENTRAL 
STATION AND ITS REMEDY. 
It is a remarkable fact that although New York is 
the second largest city in the world, it has but one rail- 
road terminal station within its boundaries. Except in 
the unlikely event of the construction of a erigantic 
bridge across the North River, it is probable that the 
Grand Central Station at Forty-second Street will con- 
tinue to be the only great terminal in New York. The 
enormous volume of traffic which it has to accommo- 
date has for many years proved too much for the ca- 
pacity of the station yard; and only by resorting to 
a practice which all railroad men, including the offi- 
cials at the G^and Central Station themselves, con- 
demn has it been possible to receive, make up and 
(H.'-patcli the large number of local and express traitis 
wliicli use this station. The practice referred to is 
tiiat of separating the engine from its train as it 
enters the station, by means of what is known as a 
"flying switch," in which the engine is cut loose and 
steams swiftly ahead on to a side track, while the 
train runs into the station. The element of danger 
lies in the possibility of the switch being thrown .too 
late, or of the train, wliicli is not under air-brake con- 
trol, being switched on to the wrong track and col- 
liding with stationary cars. It is to the credit of the 
station yard management that an admittedly risky 
practice has been followed for many years with so 
few accidents. 

An attempt is now being made to improve and accele- 
rate the handling of trains in the yard by installing a 
complete pneumatic switch system and abolishing the 
flying switch; but the experience of the first three days 
of operation was so disastrous that a return has been 
made to the old plan of separating the engine from its 
train. Almost from the hour in which the new system 
was inaugurated the yard service was thrown into such 
disorder that trains, both suburban and express, were 
detained from one to two hours, either in the station 
or in the tunnel approach. 

The fact that the flying switch is again in force 
proves to a demonstration that the facilities are alto- " 
gether inadequate to the ever-increasing number of 
trains that must be accommodated; and it is evident 
triat some radical change must be made in this term- 
inal or the traffic within the next few years will be 
thrown into a condition approaching a deadlock. The 
simplest solution of the difficulty would be to separate 
the express and local trains, reserving the present sta- 
tion for the former, and accommodatingtlielocal trains 
on a series of loops built on an elevated structureabove 
the present yard. The two outer tracks of the tunnel 
should be reserved for local trains. Shortly after it 
leaves the tunnel the incoming track should be carried 
on an incline to a level at which it would clear the sta- 
tion yard. It should then connect with a series of con- 
centric loops, which would extend around the yard in 
front of the present train shed, and unite on another 
incline by which the outgoing local trains would leave 
the station. Three or four loading and unloading plat- 
forms would be provided. As part of this plan, local 
trains would be made up at such points as New Haven, 
Stamford, and New Rochelle, and would run through 
the New York terminal and back to these towns with- 
out change of engines. A precedent for this arrange- 
ment exists in the great loops beneath the terminal 
station at South Boston — the main difference being 
that at Boston the tracks are depressed, whereas at 
New York they would be elevated. 

By i)roviding such an elevated station as this, the 
congestion would be completely relieved and its recur- 
rence indefinitely removed. The overcrowding of the 
tracks involved in making up the local trains would be 
avoided, as these trains would be. made up at such 
points as Stamford and New Rochelle, and would pass 
through the Grand Central Station intact. There 
would be no insuperable structural difficulties involved 
in the erection of the incline and loops suggested. 
Moreover, it is a change which could be made with the 
least cost to the companies and \yith Absolutely no 
discotufort or delay to the traveling' public ; as the 
terminal could be run under the present system aatil 



PACIFIC COAST SHIP-BUILDING. 
The ship-building industry on the Pacific coast for 
the past three years has enjoyed a, period of extraordin- 
ary activity. From January, 1898, to September, 1900, 
thirty-two months, the number of newsiiips built aggre- 
gates seventy-four, with a total tonnage capacity of 
37,910. Government vessels are not included in the list. 
Of the new craft, forty-five, with a tonnage of 14,239, 
were schooners, five were barkentines of 4,597 tons, one 
was a barge of 632 tons, and twenty-three were steamers 
having a tonnage of 18,452. The largest of the schooners 
rated 985 tons, and of the steaujers, 4,597 tons. 

Of the latter, three, aggregating 7,298 rons, were built 
of iron, the others of wood. San Francisco builders were 
the constructors of the larger number of both iron and 
wooden ships ; but almost every port on the coast, from 
San Pedro to Puget Sound, wherever the necessary 
supplies of lumber were to be had, contributed to the 
total result. Creditable as the exhibit is, the outlook 
is even more flattering. There is not a shipbuilder 
along the 2,0U0 miles of coast who has not all the work 
contracted for that can possibly be handled, and who 
could not easily duplicate his present undertakings if 
the supply of labor warranted it. 

The cause of this prosperity is easily explained. For 
many years prior to 1898 the industry languished, 
and the carrying trade, which had been stimulated by 
artificial •' booms," was greatly depressed. Dividends 
on marine property were small. The earnings were 
swallowed by heavy expenses. Losses by sea were not 
made good, and the actual number of coast ships con- 
si.derably decreased. 

Just at the time that the maritime prospect seemed 
darkest, the extraordinary development of Alaska be- 
gan. It was found that the number of vessels avail- 
able for this profitable traffic was far below the de- 
mand.. Every vessel that couhl be procured was 
chartered for the Alaska trade. High charters caused 
many to be withdrawn from the coast carrying trade, 
and a considerable scarcity of vessels for ordinary 
requirements began to be felt. 

It was thought that the Alaska demand would be 
but temporary ; but the contrary proved to be the 
eaee. It continued to increase, and is bound to be 
permanent. The Cape Nome traffic of the present 
year withdrew at least a hundred vessels of all sorts 
from available supplies; and with new discoveries 
along the Alaska coast, and the location of camps 
that indicate every |sign of permanency, the demand 
for a greater number of craft than was required in 1900 
is undoubted. The charters for 1901 for the carrying 
trade of the far North already assure this. The in- 
creased demand for vessels for the Hawaiian and Phi- 
lippine trade has greatly depleted the coast fleet, 
until there is an actual insufficiency of vessels for the 
ordinary coastwise traffic. The dispersion of a great 
number of vessels to distant points occurs at a time' 
when the conditions of Pacific ports are more prosper- 
otis thatl for many years, and when trade is remarkably 
active. Ocean freights have continued to advance 
until 50 shillings is asked on wheat charters to Liver- 
pool, yet, even at this extraordinary figure, there are 
but few vessels available. The values of cereals in 
California, Oregon and Washington are uncommonly 
depressed, not because foodstuffs are not in demand, 
but for the reason that transportation cannot be 
engaged to deliver them. 

Except in one instance, the single tonnage capacity 
of the new ships is not noticeably great ; but the gen- 
eral average indicates a gradual increase in size. The 
steamer "Californian," referred to, an iron ship of 
4,597 tons, built for the Hawaiian trade, and now in 
the Philippines, is the largest vessel of her class ever 
launched on the Western coast. If we except the 
steam schooner, a vessel which is said to be of a type 
peculiar to Pacific Coast waters, the coast vessels do 
not differ greatly in character from those constructed 
elsewhere in the United States. The largest schooner 
ever built was of 600 tons. These vessels are designed 
for the shallow harbors of the coast, and are, con- 
sequently, all of light draught and exceptional beam. 
Their carrying capacity is great and their seaworthi- 
ness uncommonly good. Most of them are fitted for 
passenger traffic, and have cabins on the upper deck 
aft, though in some instances the cabins are in the 
center. They are fitted with compound engines, and 
have an average speed of ten knots. Being schooner- 
rigged, thsy are largely independent of steam propul- 
sion. The type is economical as regards the running 
expenses, both of crew and motive power. 



THE COMPARATIVE EFFICIENCY OF THE KRUPP, 
ARMSTRONG, AND SCHNEIDER-CANET GUNS. 
In determining the relative efficiency of modern guns 
there are many elements to be taken into considera- 
tion, particularly in the case of weapons which are in- 
t^riited for na^al service, where velocities are usually 
much higher than those common in weapons for field 
service. A comparison of relative efficiency mast take 



note of all ballistic fe&,tures. As a matter of fact, the 
methods of designation used are apt to be mislead- 
ing, for the reason that they make too much of certain 
elements of efficiency, and too little of others. Thus, 
we find that, popularly speaking, it has become the 
fashion to quote the muzzle velocity of a gun in 
preference to any other of its ballistic capabilities. 
If the public hears that a gun of a certain caliber 
is capable of a muzzle velocity of 3,000 feet per second, 
as against velocities of 3,600 or 3,800 feet per second in 
other guns of the same caliber, it is apt to consider 
that the high velocity weapon is incontestably the 
most effective. This superiority, however, by no means 
follows; for the mere statement of the muzzle velocity, 
unaccompanied by any statement of the weight of the 
shell to which such velocity is imparted, conveys no 
information as to the actual hitting power of the gun. 
Then again the relative efficiency may further be tuodi- 
fied by a statement of the weight of the gun itself, for 
it is evident again that if two guns, one of which is 
considerably lighter than the other, show the same 
muzzle energy, the lighter gun is ton for ton a much 
more effective weapon. A further modification is in- 
troduced when the question of the " remaining velocity 
and energy " is introduced ; for although a light pro- 
jectile, issuing from the muzzle of a gun at an ex- 
tremely high velocity, may have the same muzzle 
energy as a heavier projectile with a lower muzzle 
velocity, the lighter projectile will lose its velocity far 
more rapidly as the range is covered, and what is 
known as the " remaining velocity and energy " of the 
heavier shell will be relatively greater, the greater the 
distance that is covered. It is mainly for this reason 
that many of our naval officers regret to see the 13 inch 
guns displaced by the 12-inch, the hitting power of the 
13-inch shell at long ranges being considerably greater 
than that of the lighter 13~inch shell. 

In determining upon the armament of their navy, 
the Germans have evidently been governed by this 
consideration ; for it is a fact that the Krupp guns, 
with which their ships are armed, fire projectiles which 
are considerably heavier for any given size of gun than 
those used in any other navy. Although the muzzle 
velocities given in the ballistic tables of these guns are 
not so high as those of other nations, the muzzle ener- 
gies are greater and the "remaining energies" are in 
some cases enormously so. Just how great is this 
difference is shown in an article which we publish in 
the current issue of the Supplement, which contains 
a series of graphical comparisons of the relative ballis- 
tic energies of the Krupp guns and those of the great 
firms of Armstrong and Schneider-Canet. 

Thus, in comparing the velocities and energies of the 
Krupp 93^-inch gun with the Armstrong weapon of 
the same caliber, we find that, although the muzzle 
velocity of the Armstrong projectile is 763 meters 
per second-, as against 729 meters per second for the 
Krupp gun, at 1,750 meters from the muzzle the 
velocities are equal, an(i at 5, 000 meters the Krupp has 
a remaining velocity of 491. meters, as against a re- 
maining velocity for the Armstrong shell of only 448 
meters per second. The loss of velocity is due to the 
fact that the Armstrong projectile, weighing only 1597 
kilogrammes, as against 318 kilogrammes foi' the 
Krupp projectile, is more influenced by the resistance 
of the air, and therefore loses its velocity more 
quickly. Although the velocity of the Armstrong 
weapon is 33 meters greater than that of the Krupp 
gun, its muzzle energy is 1,098 meter-tons smaller, and 
at a range of 5,000 meters its energy is still 1,013 meter- 
tons less. Judging the two guns on the basis of the 
amount of energy developed per kilogramme of weight 
of gun, we find that at the muzzle it is for the Arm- 
strong 176"8 meter-kilogrammes per kilogramme of 
weight of gun, and that in the Krupp weapon it is 
3144 meter-kilogrammes per kilogramme of the weight 
of the gun. 

Comparing the guns on the basis of their armor- 
piercing ability, it is shown that while the Krupp 
93/^-iiich rapid-fire gun can perforate 30 centimeters of 
Harveyized armor up to 3,100 meters range, an Arm- 
strong gun of the same caliber, in spite of its greater 
velocity, can do this only up to 1,350 meters. Harvey- 
ized armor 35 centimeters thick is perforated by the 
Krupp gun u[) to 4,500 meters, by the Armstrong gun 
only up to 3,400 meters, while the Schneider-Canet 
9J^ inch gun cannot perforate that thickness at a range 
of over 2 000 meters. 

Although a strong case is made out for the superior- 
ity of the Krupp guns along the lines referred to. there 
is one drawback to the use of the heavier projectiles 
which must not be lost sight of. We refer to the fact 
that the greater weight of the shell will reduce the 
total number of rounds that can be carried for each 
, gun; a consideration which is of importance where 
every ton of the displacement of a ship is valdable 
when it comes to the question of dittribution among 
the contending claims of armor, engines, stores, and 
ammunition. Furthermore, the increased weight must 
tell somewhat against the rapidity of handling ; and 
if the ammnnition is to be handled at the same speed, 
it becomes necessary to install heavier machiaery loi' 
operating the hoists. 
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THE HEAVENS IN SECEKBEIt. 

BY HBKBT NORBIS BCSSELL, PH.D. 

The close of the nineteenth century is marked by no 
celestial pageant. Indeed, the heavens are more than 
usually bare, for all the outer planets, except Neptune, 
are hidden behind the sun, and the inner ones are all 
three morning stars. So on the last evening of the 
century we shall see those silent and eternal stars 
alone which present the same aspect to us that they 
did to the sages of the East more than thirty centuries 
ago — Orion and the Pleiades, familiar to star-gazers 
when the Book of Job was yet unwritten, even as in 
present times, and seeming even more inconceivably 
far beyond our reach to us than to them. 

To the fixed stars, therefore, must our attention be 
chiefly directed, when, as our custom is, we survey 
the evening skies. At 9 P. M. on December 15, the 
Milky Way extends in a broad span across the sky 
from east to west, passing a little north of the zenith. 
It is much brighter in the west than in the east, and 
also mucli more irregular in form and brilliancy. 

Following its line from west to east, and noting the 
principal constellations, we come at first to Cygnus, a 
great cross of stars standing erect right along the 
center of the Galaxy, and close above the western 
horizon. Some distance higher up, and nearly over- 
head, is Cassiopeia, marked by a zigzag line of bright 
stars ; and the next group to the east is Perseus. 
Midway between the last-named constellations is a 
bright spot in the Milky Way, which, with even the 
smallest telescope, is seen to be a magnificent cluster 
of telescopic stars. 

Still following the Milky Way down toward the east, 
we next reach Auriga, whose brightest star, Capella, 
considerably surpasses any that we have so far passed. 
Below is Gemini, containing the conspicuous pair 
Castor and Pollux, both of which are almost of the first 
magnitude. Their line continued downward points 
out a little hazy spot of light which is the cluster 
Praesepe, in Cancer, the most characteristic feature of 
the constellation. The separate stars of this cluster 
cannot be separated by the naked eye, but are clearly 
seen with a fleldglass. 

To the right of Cancer is Canis Minor, whose only 
conspicuous star is the brilliant Procyon, Further on 
in the same direction is Sirius, which, even at its 
present low altitude, is beyond comparison the bright- 
est star in sight. The lower part of Canis Major — to 
which constellation it belongs — has not yet risen. 

Above Sirius is Orion, which is too familiar to need 
description here, and high above him again is Taurus..,^ 
Aldebaran, Sirius, and the two brightest in Orion, 
Eigel and Betelgeuse, form a remarkably perfect paral- 
lelogram. 

Below and to the right of Orion is the little constel- 
lation Lepus, the Hare, which between the hunter 
Orion and his Great and Little Dogs must be pretty 
hard pressed. Just above Rigel is a moderately bright 
star, which is Beta Ericlani ; and the classic riv'er is 
represented by a long stream of faint stars extending 
thence to the westward, and then southward and 
eastward to the horizon, and filling up most of the 
southeastern sky. 

The almost equally irregular and extensive shape of 
Cetus and Pisces similarly occupy the southwest. 
Above is Aries, a little south of the zenith, below which 
to the west is Andromeda, with the great square of 
Pegasus further down and standing on one corner. 

In the northern heavens we may note that the Little 
Dipper hangs direcrlydown from the Pole Star and 
that Draco lies below it. The Great Dipper is on the 
right, the last star of its handle out of sight near the 
horizon, and the head and paws of the Great Bear ex- 
tend from it toward Gemini and Cancer. 

THE PLANETS. 

This month has more than the usual number of 
planetary conjunctions with the sun ; but these are 
unfortunately not observable phenomena. 

Mercury is morning star in Libra and Scorpio all the 
month. His greatest elongation occurs on the 7th, and 
throughout the first half of December he is well placed 
for observation, rising about two hours«before the sun. 
On the morning of the 23ii he passes cloSe to Uranus, 
and on that of the 30th close to Jupiter, but in both 
cases the planets are too much involved in the dawn 
to be easily seen. 

Venus is morning star in Virgo, Libra and Scorpio, 
rising nearly three hours before the sun on the 1st, i3,nd 
moi-e than two hours on the 31st. She is receding from 
the earth and growing fainter, but remains as always 
the brightest of the planets. 

Mars is rapidly approaching opposition and becom- 
ing more conspicuous. He is in Leo, moving slowly 
eastward and growing brighter. By thfeend .of the 
month he will be a brilliant object, bi-ight^r than a 
first magnitude star, and rising about 40 P. M 

Jupiter, Saturn and Uranus are all in copjiiJiotion 
with the sun during this month ; Uranus pa^th_ei4t4),'' 
Jupiter on the 13th, and Saturn on the 28t;lV,'and'all. 
^re invisible during the month, unless perhaps Sat- 
urn might be seen in very clear air just after sunset 
in its very first days. 

Neptune is almost opposite to the three planets 
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last named, and comes to opposition on the 19th. He 
is situated on the boundary of Taurus and Gemini, 
and is invisible to the naked eye, and, indeed, hardly 
worth looking at in any but large telescopes. 
THE MOON. 

Full moon occurs on the morning of the 6th ; last 
quarter on the afternoon of the 13th ; new moon on 
that of the 21st; and first quarter on the evening of the 
28th. The moon is nearest the earth on the 3d, most 
remote on the 15th and nearest again on the 30th. She 
passes Neptune on the morning of the 7th, Mars on 
the evening of the 12th, Venus on the night of the 
18th, Mercury on the morning of the 20[h, Uranus at 
noon the same day, Jupiter on the morning of the 21st, 
and Saturn on that of the 22d. 

At 1 A. M. on the morning of the 22d the sun enters 
the sign of Capricorn, and, according to the almanacs, 
"winter begins." And with the stroke of midnight on 
theSlst the nineteenth century closes. 

Oyster Bay, N. Y., November 19, 1900. 



COHEBEBS.* 

BY AUG. BIQHI, PROFBSSOR AT THE UNITBRSITT or BOLOGNA. 

The phenomena utilized in coherers has been dis- 
covered by successive stages. Varley, in working with 
a system of lightning arrester for telegraph circuits, 
found that a conducting powder unmixed with in- 
sulating powder could not be used, as after the 
discharge had traversed it the particles were arranged 
so as to form a conducting mass. But it was sup- 
posed that the heat of the discharge produced the 
phenomenon. A diminution of resistance produced by 
weak currents was not really discovered until 1884 by 
Prof. Calzeeehi-Onesti. He used in his experiments 
metallic filings contained in an insulating tube with 
two electrodes and observed that when the tube was 
slightly turned about its axis the conductibility ac- 
quired by the filings disappeared. M. Branly observed 
later a similar phenomenon and found that the action 
might be obtained by allowing a spark to pass in the 
neighborhood of the tube and that the original resist- 
ance was restored by a shock. Prof. Lodge arrived at 
the same results in 1889 by studying a fact observed 
already by Prof. Hughes, but unknown to him, that 
a very small spark between two conductors which were 
almost touching established a communication which 
disappeared by a shock. 

It is not yet known exactly in what manner the 
phenomena of the coherer are accomplished. Accord- 
ing to M. Branly, it is due to a modification of the di- 
electric between the particles, and according to Mr. 
Lodge it is due to exceedingly small sparks between 
them which give place to the production of contacts. 
This explanation may be completed by admitting also 
the possibility of slight movements of the particles by 
the electric forces which would arrange them in con- 
ducting filaments. . According to the first theory, the 
shocks would have the effect of renewing the portions 
of the dielectric between the particles, and according 
to the secon d the shocks break the ad herence produced 
by the sparks. The late researches have given useful 
data without deciding the question of the cause of the 
phenomena. Thus the microscopic observation made 
by Messrs. Arons and Van Gulick, those of M.Vincen- 
tini and Di Ciommo and Campanile upon coherers with 
mercury drops and those of Melagoli by the photo- 
graphic method seem to uphold Mr. .Lodge's views, for 
they have permitted observing small movements of the 
particles and small sparks at the instant an electric 
wave w^s produced at some distance. M. Tommasina 
has obtained curious chains formed by adherent metal- 
lic particles, and M. Sundorph has succeeded in remov- 
ing ipost of the iron filings forming a coherer without 
causing a disappearance of the conductibility produced 
by a wave. Besides, the adherence produced by a small 
spark between two conductors which touched slightly 
has been observed, by Mr. Lodge and lately by Mr. 
Maclean (United States). But on the other hand, cer- 
tain facts seem difficult to explain by the theory of Mr. 
Lodge. For instance, peroxide of lead acts in a con- 
trary manner to metal filings, for its conductivity di- 
minishes under the action of electric waves and it is the 
same for other substances, as, according to Mr. Rose, 
magnesium and potassium in kerosene. To these" facts, 
contrary to Mr. Lodge's theory, it must be added that 
Mr. Branly made coherers in which the particles were 
fixed in a solid dielectric mass. In an ^ case, it seems 
that the presence of a thin layer, of oiide, the most 
often, at the surface of the particles is necessary or at 
least useful for the working of coherers. It is true 
that they have been made with gold or platinum fil- 
ings or Carlson powder; but the influence of the surface 

. layer has been well demonstrated by M. Blondel, who 
produced a film of sulphide of silver in increasing 
thickness at the surface of silver particles and found 

. that a certain thickness of layer exists which gives the 
maximum effect. 

Certain coherers lose their conductibility spontane- 
ously, as Messrs. Branly, Ducretet, PopofT, Tommasina, 
and others have shown. Coherers of this kind would 
simplify experiments greatly, as a shook to the tube 

* Lecture deliTered at the ConErrpee of Physics. Reported by special 
Parte correspondent of the SoiSNTmo Aherioan. 
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would not be necessary. In general, the automatic 
striker of M. Popoff is used, in which a relay is worked 
which operates a secondary circuit including the strik- 
ing magnet. According to the carbon coherers re- 
cently described by Tommasina, this will not be nec- 
essary, and a simple telephone, which may contain the 
coherer in the interior, will reveal the waves. The form 
and constitution of coherers has been greatly varied hy 
Bowlker, Maclean and others, and the arrangements of 
M. Tissot and Jervis Smith are especially remarkal)lp. 
The frequent use of filing tubes in the last year has fur- 
nished us with data for some practical rules for the best 
construction. In general, it may be said that the sen- 
sitiveness is greater as the space filled by the filings is 
smaller and its particles smaller. But at the same 
time it is sensitive to outside infiuences, and its work- 
ing is less sure. The choice of the metal is important, 
and it appears that nickel is the most advantageous. 
Again, it is well to completely inclose the glass tube 
and to make a vacuum in it, to be sure that the sensi- 
tiveness does not vary in time, on account of a surface 
alteration produced by contact with air. But few 
measurements have been made upon these phenomena 
up to the present, but it is known that the lowering 
of resistance produced by the discharge of a condenser 
through the filings is a function not only of the charge, 
but also of its potential, and that for a given capacity 
there is no effect when the potential is below a certain 
critical value. 



SCIENCE NOTES. 
The Duke of Aoruzzi has chartered the Gothenburg 
whaler " Capella" to proceed to Franz Josef Land in 
search of three missing Arctic exploration expeditions. 

The supply of clams on the New England coast is di- 
minishing. Extensive areas which four or five years 
ago produced great numbers of clams are now practi- 
cally barren. The demand has increased at such a 
rate that too large a number of seed clams have been 
removed, and extinction quickly follows and the beds 
do not recover themselves. 

Experiments in forestry are being carried on in Cali- 
fornia, the idea being to determine as near as possible 
the value of timber to a watershed. The rainfall in 
the lands which have been set apart for the experi- 
ments is accurately measured, and the relative amount 
of run-off is carefully estimated. The experiments are 
being conducted on a very extensive scale, so they will 
undoubtedly prove of great value. 

The Department of Agriculture is preparing an 
order on the recommendation of the Department of 
War setting aside as forest reserves the island of 
Panay and the island of Pauitaui ; the latter is one of 
the Jolo Islands. It is found that these are the rich- 
est islands in the world for rubber trees. It is the de- 
sire of the authorities in Washington to have the trees 
preserved, in view of the fact that our rubber supply 
may become eWausted. 

A Chinese banknote, issued during the Ming Dy- 
nasty, about A.D. 1390, has beet) placed in the British 
Museum, among the ^tecimeosiof early printing from 
China. The surface of-tbe note is black with age, 
though the characters upon tta^ facvof it are quite dis- 
cernible. This is supposed to be tho earliest specimen 
extant of a bank note issued from any country, and is 
about 300 years anterior to the issue of the first note in 
Europe, from Stockholm. 

The London Lancet complains that the ordinary 
closed cab is a distinct menace to health. It says they 
are the undoubted source of infection ; microbes in- 
festing the cushions and the mats on the floor, and 
the air might easily contain pathogenic organisms 
left by a previous user. Hansom cabs are considered 
to be decidedly more sanitary, but they are considered 
as a kind of death trap in wet weather, when those rid- 
ing in them are completely inclosed by windows and 
aprons, making it impossible to release themselves in 
an emergency. 

The long looked for trial of the third-rail system on 
the New York elevated roads was recently carried out 
oh the Second Avenue branch, when six trips were 
made between 54th Street and 92d Street. The trial 
train consisted of six cars, the two end cars being each 
equipped with four motors. The two motor cars were 
arranged so that the cabs were respectively at the front 
and rear ends of the train. The trip from 92d Street 
to 54th Street, a distance of thirty-eight blocks, was 
run in four minutes, at a speed of thirty miles an hour. 
The superiority of the motors over the old steam loco- 
motives was shown in the rapid acceleration ; and the 
substitution of the air-brake for the old vacuum brake 
was noticeable in the greater rapidity with which the 
stops were made. Judging from the results achieved 
on the trials, it is expected that the trains will run 
from the Battery to 155th Street on the Sixth Avenue 
line in forty^inltiutes, instead of forty-nine minutes, 
which was the time taken under the old system. The 
new and the old cars are similar in appearance, the 
former being, somewhat wider. In place of the old 
steam heatirrg and oil lighting, they will, of courjie, bg 
lighted and heated by electricity. 
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knriTlClkL LISHTKIMe. 

The electrically illuiiiiiiated sign herewith shown is 
tlie work of Mr. P. M. Lincoln, chief engineer of thf 
Niagara Falls Power Company, to whom we are in- 
debted for our illustration and particulars. The sign 
may truthfully be called a miniature artificial thunder 
storm, the term "artificial" being used advisedly for 
the reason that the storm is strictly artificial 
nnd in no sense a mere imitation. The 
flashes of lightning and the thunder clai)s 
of a midsuiumer storm are repeated in the 
flashing illumination and the accompany- 
ing succession of sharp reports of this really 
magnificent electrical display. Thesign con- 
sists of a large glass condenser charged with 
alternating currents of high potential. The 
partial and complete discbarges of the con- 
denser are the cause of the electrical display 
around the letters and over the surface of 
the glass. At low potentials each letter is 
surrounded by a beautiful violet fringe of 
brush discharge. As the potential is raised 
streamers begin to shoot out from the sharp 
corners of the letters and extend at first for 
a distance of about one inch over the plate. 
The length of these streamers increases with 
the rising voltage, until they form a brilliant 
and shifting halo, reaching out for a dis- 
tance of 12 inches or more from the letters. 
Up to this point the electric discharges are 
only partial, but upon raising the voltage 
still higher, complete discharges occur, each 
being accompanied by a loud report. The 
white crooked lines of the illustration show 
some of the paths of these complete discharges. When 
the voltage is suflBciently high, each illumination is 
accompanied by one of these complete discharges, and 
when the frequency of 125 periods per second is 
reached, the discharge is extraordinarily brilliant, 'and 
the accompanying reports are strongly suggestive of a 
regiment of soldiers at rifle practice. Although the 
device is somewhat expensive, its effect when used as 
an advertising device is remarkably suc- 
cessful. 
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was impossible to stay the flames, and as they went rush- 
ing down the canon toward the winery, destruction of 
the valuable property seemed inevitable, and the result 
demonstrated the necessity of having in this and otVier 
States men who will make a study of fighting fire as a sci- 
ence. Trees in advance were cut down ; ditches of earth 
dug, and every expedient known to fire fighting of to- 
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ABTIFICIAL LIOHTNIKO. 

day was tried ; but so fierce were the flames that they 
seemed to leap hundreds of feet into the air, bound- 
ing in lurid sheets over the breaks, and in an incredi- 
ble short time swept down to the winery, as shown 
in the accompanying illustration, and surrounded it. 
Under ordinary circumstances it would have seemed 
impossible to save the building, but the band of 
workers rallied under the intelligent lead of the Meyers, 



FIOHTIKQ FtBE WITH WINE, 

BT CHARLES FREDERICK HOLDER. 

California has for four or five years 
beenjvisited by a short rain supply, which 
has caused no little annoyance, trouble 
and expense to almost every industry in 
the southern part of the State, though 
certain regions have had their normal 
rainfall. In some localities water has 
almost entirely given out, 'and small ranch- 
ers have deserted their places and driven 
their stock to more favored sections. One 
of the most serious results of the lack of 
rain has been the forest fires, which in 
the past few years have raged with un- 
precedented violence and devastated 
hundreds of square miles of forest, which 
will not reproduce themselves in a cen- 
tury. 

In many parts of California these fires 
have occurred owing to the dry conditions 
which have prevailed. Perhaps the most 
remarkable fire occurred near 
the town of Wrights, in the 
Santa Cruz Mountains, south of 
San Francisco. Here the fire 
was started, as in many other 
instances, by an irresponsible 
rancher who was burning brush. 
The wind sprang up suddenly, 
swept the flames into the forest, 
and in a very short time a fierce 
wall of flame was rushing up the 
west slopes of the Coast Range, 
carrying destruction before it. 
The mountains here were cov- 
ered with a fine growth of old 
oaks, mazanits and madrones — 
landmarks in the country — which 
fell like straw before thedestroy- 
er. The wall of flame swept to 
the summit and descended into 
the canons, following these rivers 
of verdure in and out, rushing 
on in an ever-increasing volume. 

In the pathway of the flre 
was the ranch and Mare Vista 
winery of E. E. Meyer, one of 
the largest wine-making estab- 
lishments and vineyards in Santa 
Clara County. To protect it and 
the homes in the vicinity, the 
people of the surrounding coun- 
try assembled en masse, organiz- 
ed themselves into an eflBeient 
body of flre fighters and began 
a campaign in which striking 
fLCte of valor were performed. It 
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and men were posted on the roof who poured streamti 
of water upon every portion. Young Mr. Meyer was 
held by ropes from a window while he used the hose 
upon the flames which were licking up the timbers at 
the base of the building, the heat being so intense 
that a stream had to be played upon his body. 
It was believed that liie winery could be saved, when, 
without warning, the water gave out. Some 
large trees, which were dropping in every 
direction, had fallen upon the supply pipes, 
crushing them in and clogging the reservoir. 
This was an unexpected catastroplre, but 
the resources of the fire fighters were by no 
means exhausted, though a desperate ex- 
pedient was resorted to. The owner of the 
winery gave the order to attach the hose to 
the great vats of Zinfandel wine which were 
stored in the cellar (see illustration), and 
uian the wine pumps. This was promptly 
done, and an exact picture of the situation 
at this time is here shown. Wine had been 
used in this way before, but the owner was 
not aware, in all probability, of the prece- 
dent. In a few moments valuable wine was 
being pumped upon the fiames with remark- 
able effect. In the words of a witness, " it 
acted like some chemical prepared for the 
purpose." Wherever i t struck, the fiame was 
smothered at once, peculiar clouds of smoke 
rising, telling that the chemical combination 
was a success ;,so successful, indeed, so ap- 
parent, that the exhausted men, who had 
been working for hours, and whose clothing 
and hair were charred, raised a cheer and 
began the fit; lit with renewed vigor. In a letter to the 
writer, Mr. Meyer says : " My cellar is surrounded by 
large pine trees, and these were burning furiously, 
throwing the flames toward the building which caught 
fire in several places. The wine I found to be a far 
better extinguisher than water. The wine I used was 
young, hardly through fermentation. It contained 
about one per cent of sugar, and was still quite warm. 
I had two pumps going, each throwing 
a one-inch stream." 

Four thousand gallons of this wine was 
thrown upon the fiames in this way be- 
fore the building was safe, probably one 
of the most remarkable and successful 
methods of fighting fire known. The 
method was somewhat expensive, as the 
wine retailed at 50 cents per quart when 
bottled, and $8,000 in wine was used, yet 
it saved buildings and machinery worth 
many thousand dollars and demonstrated 
that a winery has a protective against fire 
in its vats if the owner has the courage 
and temerity to use it. 

. •-*-« 

Ptaotographlc Telegraph Receivers. 
Messrs. Siemens & Co., of London, have 
patented an invention regarding tele- 
graph receivers of the photographic de- 
scription. In this invention the photo- 
graphic impression is produced by the 
deflection of thecathoderaysrelatively to 
the recordingsurface through the agency 
of the electromagnetic eff'ect of the signal- 
ing current. The cathode rays 
act directly through the medium 
of a fluorescent screen, which 
has a portion of its light trans- 
mitted through a lens to the re- 
cording sensitized surface. It 
is stated that this process is spe- 
cially applicable for the purpose 
of recording Morse signals. The 
inventors have somewhat modi- 
fled the original method by using 
a different current strength to 
signal each sign, and by the 
special arrangement of the ca- 
thode ray apparatus the varia- 
tions of the current strength 
causes differences in the deflec- 
tion of the rays in relation tc 
a fluorescent screen. These vari- 
ations in the light are transmit- 
ted to the recording surface by a 
lens and mirror, or a lens, dia- 
phragm and mirror, which are 
so shaped that an image of the 
signal is recorded upon the 
sensitized strip. If necessary, 
the straight line deflections by 
currents of widely varying 
strengths may be substituted 
by a rotary deflection by means 
of a series of magnets va,riously 
energized through a correspond- 
ing number of conductors. 

I • • ' 

The flrst sleeping cars built in 
Japan have just been completed. 
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A NEW BICYCLE HAKSLE-BAB. 

A novel manner of mountiDg bicycle handle-bars has 
been devised by Mr. Tacitus W. Gaillard, 346 South 
Fifth Street, Brooklyn, New York city, the special ob- 
jects of the invention being to facilitate easy adjust- 
ment and to render the mountings of the bars secure. To 
the upper end of the fork-stem a tubular ping socket is 
fastened, upon the enlarged upper end of which a nut is 
screwed. The nut serves to clamp the fork-stem and the 
enlarged portion of the socket rigidly together. From 
the rear portion of the nut two parallel springe-fingers 
project downwardly, which are designed to receive a 
spring portion formed on the bifurcated upward exten- 
sion of a clamp embracing the ttpper horizontal bar of 
the bicycle-frame. When the spring fingers hold the 
extension of the clamp, the fork-stem is held steadily 
and prevented from moving except upon the applica- 
tion of positive pressure. 

In the socket of the fork-stem is a plug which carries 
the handle-bars. The plug is provided with a spring- 
catch extending through a slot in the socket and 
through a corresponding slot in the fork-stem so as to 
engage a stud on the inner spring-finger. Thus the 
plug is removably held in place. By withdrawing the 
plug the removal of the handle-bars is facilitated. 

The upper end of the plug has two ring-like exten- 
sions, between which are mounted the inner ends of the 
handle-bars, which ends are in the form of toothed seg- 
ments. Meshing with these segments is a worm, the 
lower end of which is split, and the parts sprung out 
to form spring-fingers, which are held friction- 
tight in a cavity in the plug.. The worm at its upper 
end is provided with a <?ap, which, when turned, 
rotates the worm and adjusts the handle-bars. No tool 
is. required. The bars may be adjusted even when the 
rider is on the wheel. 



The railroads which enter the anthracite region are 
all operated under an agreement as to the basis on 
which the shipments of coal are to be divided between 
the various lines. The Philadelphia & Reading Rail- 
road, for instance, which controls nearly a third of all 
the mining territory, is privileged to carry one-fifth of 
the aggregate output of the anthracite field. Another 




HANSLINO AKTHBACITE COAL. 

BY WALDON FAWCETT. 

The story of the development of the anthracite coal 
field of Pennsylvania has always been full of attraction 
for students of commercial and industrial progress, 
both here and abroad, and its interest has been deep- 
ened as time has gone ou and the apparent inexhausti- 
bility of certain of the deposits has been demonstrated. 
There has been slight recognition, however, of 
how really an important apart in the evolution 
of the anthracite -coal trade has been played by 
the improvement of facilities for the handling 
and movement of the fuel at every stage of its 
transit from mine to consumer. Nevertheless, in 
few industries has the value of the market been 
so entirely dependent upon an ability to place the 
commodity within reach of consumers. Finally, 
the many unique features of the system followed, 
notably the extent to which the railroads have 
controlled the mines and the operations of the 
pool which apportions the quantity of coal to be 
carried by each road, make the transportation of 
anthracite the most distinctive phase of the 
trade. 

At the present time there is not a link in the 
entire transportation chain which connects the 
mine and the consumer wherein the most ad- 
vanced and economical methods are not in force. 
The use of electricity about mines for lighting 
and other purposes has resulted in the develop- 
ment of electric locomotives for haulage pur- 
poses, and the coal is now drawn to the surface 
by electric engines of from two to fifteen tons 
weight. These locomotives have from one to 
three motors, ranging from ten to thirty-five horse 
power, and each is capable of pulling quite a 
train of the small cars in use in mines, at a speed 
ranging from six to ten miles per hour. Even 
the mine cars have under- 
gone wonderful improve- 
ment during the past few 
years. Steel is largely em- 
ployed in their construc- 
tion and improved devices 
for quick dumping are 
fitted. 

The coal is transported 
from the mines in the new 
type of pressed steel car, 
which is of about 50 tons 
capacity, and from 20 to 
25 of these cars make up 
a train. In service on the 
coal-carrying roads are 
some of the largest and 
most powerful locomotives 
ever constructed. Some 
of these engines weigh close 
to 125 tons without- the 
tender, and have a wheel 
base in excess of 24 feet. 
Locomotives of the type 
mentioned have a tank ca- 
pacity of more than 7,000 
gallons of water and a coal 
capacity of some 14 teas. 



THE CIAILLABS HAKDLE-BAB. 

road is apportioned fifteen per cent of the total ; seve- 
ral lines are entitled to one-teijth of the aggregate, and 
so on down to the lesser carrying lines, four or five of 
which only receive three or four per cent each of the 
whol'j yield. 

The great bulk of the anthracite mined in the Penn- 
sylvania district is shipped either to New York or 
Philadelphia, or else northwestward to Buffalo. These 
three cities are centers of the chief areas of consump- 
tion, and consequently serve as distributing points. A 
considerable portion of the coal consigned to Phila- 
delphia or New York is reshipped, either by rail or 
coasting vessels, to Boston and other points in New 
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England. Some eoal goes south by the same means of 
transit, but it is a comparatively small proportion of 
the whole. The port of Buffalo, at the lower end of 
the Great Lakes, is the gateway through which passes 
the principal portion of the coal destined for western 
consumption. From Buffalo heavy shipments are 
made by lake vessels to Chicago, Milwaukee, Duluth, 
and other points, and there is also a very considerable 
traflSc by rail. 

The receipts of anthracite coal at Boston are some- 
what in excess of those of bituminous, and both fuels 
reach the New England metropolis almost exclusively by 
water. As an illustration of the preference manifested 
by the coal shippers for the water route, it may be stat- 
ed that every year during the past decade in the neigh- 
borhood of 2,000,000 tons of anthracite have been 
received at Boston by water, whereas in no year of 
which there is a record have the rail shipments ex- 
ceeded 32,000 tons. The coastwise coal-carrying trade 
is carried on principally in wooden barges of from 
800 to 1,500 tons burden. The construction of craft 
especially designed for this service has been carried on 
most actively during the past few years, and last year 
upward of half a hundred coal-carrying barges were 
turned out at the shipyards on the Maine and Massa- 
chusetts coasts. These barges, most of which are from 
200 to 250 feet in length, are towed by powerful towing 
steamers. One of the best fleets of tugs in this service 
consists of six vessels, each 140 feet in length and 
fitted with triple-expansion engines, capable of driv- 
ing the boat at a speed of 14 miles per hour. There 
are also numerous four and five-masted wooden 
schooners in the coastwise coal trade, and within the 
past few months a six-master had gone into commis- 
sion. These vessels, all exceeding 800 feet in length, 
cost in the neighborhood of $100,000 each, spread 10,000 
feet of canvas, and will carry 4,000 or 5,000 tons of 
coal on a draught of 23 feet. 

Keeping pace with the other lines of development 
in the handling of anthracite is the iiiiproveiueni of 
the pier from which the coal is transferred to ocean 
vessels. As representative of iiioderii facilities in this 
line there might be cited the largest of the coal pieis 
of the Reading Railroad at Port Richmond, near 
Philadelphia. This structure which is probably the 
largest coal pier of the kind in the world, is 770 
feet in length, 61 feet wide and 44 feet high above 
mean mud tide. The docks on either side have 
been dredged to a depth of 26 feet at mean low 
water, so that any craft may be accommodated. 
The pier is provided with four tracks and has 
four berths, two of which are provided with six 
chutes, each ^thus etiabling four 1,500-ton barges 
or other craft to be loaded simultaneously. Tlie 
approach to the piers, an earth-fill, is 1,1!>0 feet 
in length, and the railroad cars, after being emp- 
tied, are run by gravity from the pier to the 
tracks on which the empty cars are stored. This 
pier, when taken in conjunction with the other 
facilities at the port, enables the Reading Com- 
pany to ship fully 31,000 tons of anthracite coal in 
24 hours. 

In the loading and unloading of coal fo and 
from vessels, and the rehandling of the fuel under 
various conditions, there are employed some of the 
most ingenious types of machinery known to the 
mechanical world. The primary form of appar- 
atus for transferring the coal either to or from 
a vessel is what is known as the bridge tramway 
plant, consisting of long bridges with girders of 
steel or iron, mounted side by side on suitable 
rails so that they can be readily moved from 
place to place. Each machine operates over 
one hatch of a vessel, and is provided at its 
front end with a hinged apron of suitable 
length for extending the 
trolley tracks of the ma- 
chine over the vessel. 

The hoisting and con- 
veying apparatus, known 
as the " trolley," runs 
along a track suspended 
from the bridge froin the 
end over the vessel to the 
opposite end over the rail- 
road cars or stock pile. 
For handling the anthra- 
cite there is used a self-fill- 
ing and automatic dump- 
ing grab-bucket which will 
handle three-fourths of a 
ship's cargo without hand- 
shoveling. For shoveling 
the coal from stock piles 
to cars or boats there is 
employed an automatic 
shovel-bucket which re- 
quires no hand-shoveling 
whatever. One of these 
novel coal-carrying buckets 
will usually make a round 
trip from the hold of a ves- 
sel to the extreme end ot 



342 

the bridge and back again in a minute, a distance of 
six hundred feet in addition to the height of hoist. lu 
actual work a rate of forty-five seconds per trip has 
been averaged for several hours. The cost of hand- 
ling the coal by this method varies from seven-tenths 
of a cent to two cents per gross ton. 

The same general form of bridge tramways are also 
the fundamental feature of the storage and rehaudling 
plants. Balanced cantilever cranes are also, however, 
used to some extent in the rehandling of coal. At the 
works of the Bethlehem Steel Company, at South 
Bethlehem, Pa., for instance, a crane driven by steam, 
and having a reach of 365 feet, travels between two 
piles of coal 58 feet high. Tlie coal is brought to 
the works in cars and dumped into great hoppers, from 
which it is drawn into tubs, hoisted, conveyed and 
dumped on the storage piles. The different sizes of 
coal may thus be kept separate. 

At Cheektowaga, New York; and several other places 
in the United States, there are in service what are 
known as shed tramway plants esptcially designed for 
handling coal from vessels and stocking it under the 
same roof. The overhead runways on which the trol- 
leys travel from the rear end of the building to ves- 
sel at dock front are movable from side to side, inas- 
much as the upper supports of these runways are 
hung from wheels which move on tracks suspended on 
roof-trusses, thus enabling every portion of the stor- 
age space to be reached, and enabling the overhead 
tramways to move to any position along the front of 
the dock or in the sheds, to suit the hatch of the ves- 
sel or the stock-pile. By this plan the coal is never 
dumped more than two or three feet. A plant of this 
kind ordinarily has a storage capacity of a quarter of 
a million tons and will handle three thousand tons of 
anthracite per day. 

Some coal is loaded into vessels from great bins 
built directly on the water front and some little dis- 
tance above the deck of the vessel, so that the coal 
will slide readily through the adjustable chute through 
which it gains access to the hold. Finally, there are 
the various types of car-dumping machines, giant me- 
chanical marvels, which in the space of a minute pick 
up a loaded coal car, overturn it, emptying its con- 
tents in the hold of a vessel and return the empty car 
to the railroad track. By the employment of one of 
these machines not only is rapid loading possible, but 
an entire cargo may be put aboard without its being 
necessary to move the vessel. With the addition of 
extra overhead cranes one of these car- dumpers has a 
capacity of ten thousand tons per day. 



A Ralltvay In Asliantee. 

Kumasi, the capital of Ashantee, is to be brought into 
closer communication with England by the construction 
of a railway to the coast. The work is to be undertak- 
en by a Liverpool firm, and already a party of twenty- 
seven engineers are on their way to the Gold Coast for 
the purpose of surveying the country. The line is to 
be 180 miles in length and of 3 feet 6 inches gage. The 
route to be followed is a very diflicult one, extending 
through dense bush forest, and over broken country. 
The engineers are to be assisted in the survey work by 
1,700 carriers and laborers, to be dispatched and main- 
tained from England. As the survey party proceeds, 
the work of construction will be carried out, operations 
being commenced at several places simultaneously. 
The great diflBculty with which the contractors have 
to contend is the scarcity of labor and food, but it is 
anticipated that native labor will be forthcoming to 
the extent of about 10,000 men. The principal ob- 
ject of the railway is to develop the gold mining in- 
dustry of the country. The land . is very auriferous, 
and when the question of transport between Kumasi 
and the coast has been facilitated by the completion of 
this railway, the industry will be rapidly and exten- 
sively developed. Many of the West African gold 
mining companies are interested in the scheme, since 
it will then be able to reach the Ashantee capital with- 
in fourteen days from England. 

♦ « » » ♦ 

Peculiarities of Siamese music. 

Profs. Stumpf and Neeseu, of the Berlin University, 
have concluded some interesting experiments regarding 
the peculiarities of Siamese music. The Siamese musical 
octave differs from our own in the fact that it com- 
prises seven equal intervals. The sounds, though per- 
fectly harmonious, are somewhat curious. While the 
Siamese Court Troupe were at the Zoological Gardens 
in Berlin, these two professors decided to record these 
musical tones in their natural sound to such exacti- 
tude that the faintest variations might be clearly de- 
fined. In the earlier experiments the ordinary phono- 
graph was employed, but was proved to be unsatis- 
factory, owing to the unpleasant constant rasping 
which always accompanies phonographic reproductions 
and which in this case destroyed the distinctness of the 
sounds. A telephonograph was then employed, and 
the results were all that could be desired. By means of 
this apparatus the sounds are so clear, and the gradu- 
ations so faithfully recorded, that it is a difQcult matter 
to distinguish between the actual recital by the tioupe 
and its telephonographic reproduction. 
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A Kerosene-flred Automobile. 

To the Editor of the Scientific Amkbican : 

In a copy of the Scientific American of Novem- 
ber 17, 1 find you state that our boiler is fired with 
gasoline. The particular advantage possessed by this 
company over other makers of steam carriages is that 
we do not use gasoline as fuel, but in its place use 
kerosene. You will immediately recognize the import- 
ance of this difference, otherwise than which the item 
is- correct, and we thank you for the same. 

B. Sherwood Dunn, Sec'y and Treas., 
New York Motor Vehicle Company. 
November 20, 1900. 
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A Popular Error. 

To the Editor of the Scientific American •. 

It is generally entertained that the discharge of ord- 
nance over or near the location of an animal body 
lying on the bottom or bed of a pond or river will, by 
the vibratory movement of the water, due to the im- 
pact of the discharge, cause the body to rise to the 
surface ; and as a result of this opinion, the discharge 
of ordnance or of an explosive over a drowned body 
is usually resorted to, without any reference to the 
period of its immersion, the temperature of the water, 
or if the body is mutilated and to what degree; for 
if it has been but a brief period immersed, is much 
mutilated and the water is cold, such discharge or ex- 
plosion over it is wholly and absurdly useless, as the 
specific gravity of the body is too superior to that of 
the water for it to rise. 

The condition in which an immersed animal body 
may be raised to the surface by the discharge of ord- 
nance or an explosive over it is this : 

If the stomach of the body is intact, and the body 
not much mutilated, the temperature of the water and 
the period of its immersion is such as to evolve the 
gases of decomposition, the body increases in volume; 
and when its specific gravity is lessened to a degree 
that it is detained on the bottom only by molecular 
attraction, the disturbance of the water over it, 
whether by the action of the wheels or propeller 
of a steamboat in shoal water, or by the vibration of 
the water due to any impact on its surface, will dis- 
turb this adhesion with the bottom, and the body will 
rise to the surface. Charles H. Haswell, 

Board of Public Improvements, New York. 

New York, October 18, 1900. 



Irou Sailing Sblps. 

To the Editor of the Scientific American : 

I have read with much interest Mr. Waldon Faw- 
cett's article, published in your issue of September 22, 
on the subject of "American Sailing Vessels." We do 
not quite understand the author's statement relating 
to construction of metal ships, as follows : " Early in 
1883 there was launched at the shipyard of John 
Roach, at Chester, Pa., the ' Tillie E. Starbuck,' a full- 
rigged iron ship, the first metal sailing ship built in 
the United States, and one of the first turned out any- 
where in the world. The ' Starbuck ' was also the first 
sailing vessel in "the world to carry iron masts." 

I witnessed the arrival at Liverpool about the month 
of May, 1870, of the American-built bark " Iron Age," 
which, as her name indicates, was built of iron. The 
vessel attracted great attention at the time among 
Liverpool shipping men, as she was said to be the first 
iron ship to be built on this side of the Atlantic. 
English-built iron ships were common enough at that 
date. In fact, the construction of a wooden ship in 
England was' the exception, not the rule. Further- 
more, I then saw vessels with not only iron masts, but 
large ships with every yard on board of iron. The 
American ship "Amity," of whose crew I formed one, 
had an iron main lower mast. The three lower masts 
were painted to imitate iron. I remember the exclama- 
tion of a St. George's Channel pilot when he boarded 
our ship : " Why, Captain, I never saw an American 
ship before with three iron lower masts." 

The author makes another statement which I very 
much doubt: "The sailing vessels of recent construc- 
tion, both wood and steel, have made some wonderful 
speed records, and have easily discounted the per- 
formances of that one-time pride of the shipbuilders, 
the ' Red Jacket,' . . . or of the 'Sovereign of the 
Seas.''' While the ships of to-day may be fine vessels, I 
do not believe that they can discount easily- passages 
made by. such clippers as the " Sovereign of the Seas," 
"Red Jacket," and "Flying Cloud," which vessels 
were built with view to speed, and whose fine models 
have never been surpassed. Except the fliers of 
recent date, very few steamers have equaled a famous 
run of the "Sovereign of the Seas," from noon to noon, 
on one of her passages to San Francisco. 

I am greatly interested in American shipping, and 
would like very much to hear what passages are made 
by the big ships and monster schooners of to-day. 
Also would like to know number of crew carried by 
the five-masters referred to in article by Mr. Pawcett, 



and by that 5,500-ton (cargo capacity) six-master, 
which, I believe, has since been launched. 

William Owen. 
Panzos, Alta Verapez, Guatemala, October 20, 1900. 

Automobile Neivs. 

Many accidents have occurred on accountof the tires 
becoming detached from the steering wheels of automo- 
biles, and too much attention cannot be paid to this 
matter. 

The race from Berlin to Aix-la-Chapelle began 
August 80 and ended September 2. It rained heavily 
on the third day of the race, but fifteen machines suc- 
ceeded in finishing. The net time of the winner was 
14 hours 26 minutes and 22 seconds. This time was 
made with a motor tricycle. 

The Touring Club of France is doing a great deal to 
help along the motor carriage cause by compiling lists 
of charging stations ; and they are using their best en- 
deavors to ascertain, where the plants are owned by 
private parties, whether they are willing to sell their 
current for recharging electric accumulators or not, 
and during what hours they are willing to do so, and a 
series of questions have been sent to all such parties. 

A great improvement in motor tricycles is being in- 
troduced by the De Dion firm. The essential difference 
between the new and the old motor tricycle is that in 
the former the motor can be worked quite free from 
the machine, being started by means of the pedals 
separately, and afterward connected to the road wheels 
through the medium of a clutch. In the latter it is 
necessary in starting the engine to propel the machine 
forward at the same time — a fatiguing process. 

The two automobile ambulances of Roosevelt Hospi- 
tal are very handsome vehicles, and were donated to 
the hospital. There is room for three reclining pa- 
tients, and eight can be crowded in if they are able to 
sit up. The batteries are charged in position, and as 
theirradius of action is 25 miles, there is little danger 
that they willbecomeexhausted, as the calls are seldom 
for a greater distance than two or three miles. Power- 
ful brakes can bring the veliicle to a stop within a 
very few feet, while running at full speed. 

Public automobiles in Paris have been taken in hand 
by the police, and now they are subject in common 
with cabs, etc., to the ofQcial regulations and tariffs. 
While the exhibition was open, the drivers of these 
vehicles charged the public prohibitive prices for their 
use, with the consequent result that they were not re- 
garded with much popular favor. Now the maximum 
tariff for an automobile carrying four passengers is 40 
cents for the "course," and 50 cents per hour inside 
the city. It is anticipated that this oflBcial control of 
the automobiles will encourage their more general 
utility in the streets. 

Motor car owners using petroleum spirit will appre- 
ciate a new form of can for storing purposes, made 
by a German firm. It claims to be possessed of two 
valuable features. In outward appearance the can 
resembles those generally used, but inside there is a 
pipe which extends from the outlet to the bottom, 
and is pierced with holes throughout its entire length. 
Round this pipe is a gauze covering, which acts like 
the covering of the Davy miners' lamp in preventing 
flame coming in contact with the spirit. A new form 
of plug is used, which has a brass cap held in position 
by a fusible solder, which will melt in case of an out- 
break of fire, and so allow any gas generated in the 
can to be liberated and prevent explosion. 

Experiments were recently carried out in France for 
the purpose of ascertaining the quantity of fuel con- 
sumed by automobiles. The course extended from 
Suresnes to Meulan and back, a total distance of nearly 
44 miles. Ninety-six vehicles competed in the trial. 
The premier position was secured by a moto-cycle, 
which piloted a quadricycle of 5 horse power, carrying 
two persons, and which only consumed about 4% pints 
of fuel. The Comte de Chasselonp-Laubat, who trav- 
eled in a 24 horse power machine, covered the dis- 
tance in 1 hour 43 minutes with a consumption of 
about one gallon. All the vehicles succeeded in cover- 
ing the journey, and the results of the tests prove that 
the cost of running automobiles is considerably less 
than is generally supposed. 



Infectious Diseases in I^ondon. 

In the parish of Lambeth (London) within less than 
three weeks 105 cases of infectious disease were reported 
to the medical authorities, comprised mostly of typhoid 
and scarlet fevers. The investigations into the out- 
break reveal the distribution of the contagion in a 
curious manner. The locality affected is inhabited 
mostly by the artisan class, the wives of whom, 
after washing their clothes, are in the habit of sending 
them to some neighbor or neighbors who possess a 
mangling machine, to have them wrung out or man- 
gled. Consequently, the infected linen taken from one 
house to another to be so treated contaminated the 
mangle, which conveyed the infection to other non-in- 
fected clothes. 
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LIQUID AIB AUTOMOBILE. 
Among the novelties displayed this year at the 
Automobile Show in New York city was an "auto" 
driven by liquid air. Any doubts that the public may 
have had as to whether this machine would operate 
were dispelled by nightly exhibitions upon the track 
in the center of the main hall, where the automobile, 
which is herewith illustrated, was run around the 
track and handled with the same facility as the steam 
and other automobiles. 

There is no reason to doubt the ability of the ma- 
chine to run ; but upon the question of its range of 
operation, or "radius of actiuu," if we may borrow 
the term, there is no further information than is con- 
tained in the printed literature of the company, which 
claims that in this particular machine enough liquid 
(!an be carried for a continuous journey of 50 miles. 
It is also claimed that the machine can be operated at 
a cost per mile which compares favorably with the 
cheapest forms of power which are used on other types 
of automobiles. In reply to queries, the operator 
stated that the Tripler Liquid Air Company would 
supply liquid air at 15 cents a gallon. As the capacity 
of the tank is 10 gallons, this would 
work out at a cost of 3 cents per 
mile. 

As may be seen from the accom- 
panying illustration, the carriage 
bears a striking resemblance to 
the carriages of the steam-driven 
type, and,, in fact, it is neither 
more nor less than a locomobile, as 
far as the wheels, frame, body and 
engines are concerned, the only 
point of difference being the substi- 
tution of liquid air tanks and piping 
for thefgasoline and water tanks 
and the boiler of the steam-driven 
machine. Bearing this in mind, the 
reader will understand that the 
novelties in the machine are con- 
tained in the accompanying per- 
spective view of the liquid air 
equipment. 

Immediately behind the seat, in 
the body of the car, is carried a 
copper storage tank for the liquid 
air. In front of it and beneath the 
seat is another copper tank, known 
as the coil expander ; while iu front 
of the vehicle, in the position oc- 
cupied by the gasoline tank in the 
steam automobile, is another cyl- 
inder, known'as the pressure equal- 
izing tank. In the carriage illus- 
trated the storage tank and ex- 
pander are arranged side by side. 
The storage tank consists of an 
outer and an inner cylinder with an 
air space between them which is 
filled with a non-cotidueting ma- 
terial. The inner tank is filled with 
liquid air. Arranged along the top 
of the outer cylinder are four con- 
nections. The first of these (see 
perspective view) is a feed pipe, 
which passes through both cylin- 
ders and leads to the bottom of the 
inner cylinder, and is used to draw 
off the supply of liquid air for 
evaporation in the coil expander 
and ultimate use in the engines. 
The next outlet is a pipe which 
leads from a coil within the 
liquid in the inner cylinder to what 
is known as the quick-pressure valve. The third 
outlet is a pipe which leads from the top of the liquid 
air to the safety valve. The fourtli conneoiion is an 
ordinary inlet for charging the tank. 

Liquid air. if exposed to the heat of the atmosphere, 
wiir evaporate rapidly, and therefore the inner 
tank has to be carefully insulated. Mr. Tripler claims 
that the insulation is such that it would take ten hours 
for the pressure within the tank to reach 100 pounds to 
the square inch. The normal pressure is maintained 
by means of a safety valve. The operation is as follows: 
To start the engine, the feed valve, whose hand-wheel 
is the rearmost of the Two which are seen at the side of 
the carriage, is opened, admitting the liquid air to a 
coil of pipe within the expander. Here the liquid is 
evaporated by the heat of the atmosphere, and after 
leaving the cylinder, the air passes to what is called the 
radiator, a set of pipes which are arranged inimediately 
below the two tanks. From the radiator, in which the 
air is brought up to the temperature of the atmosphere, 
it passes into a pressure equalizing tank, which, by pro- 
viding a considerable volume of air, avoids the sudden 
variations of pressure at the cylinders which raiuht re- 
sult if the radiator comrnnhicated directly with the mo- 
tor. A pipe Ipads from the equalizing tank directly to 
the motor. There are two gages on the dashboard, one 
of which records the pressure in the liquid air tank, 
and the other the pressure iu the equalizing tank. A 



quick-pressure valve is provided on a pipe which leads 
directly from the pressure tank to the coil within the 
liquid air tank; when this valve is opened, air at nor- 
mal atmospheric temperature, passing through the 
coil, produces rapid evaporation of the liquid and 
a quick rise of pressure. 

Immediately in front of the valve controlling the 
supply of liquid air to the coil expander is a relief 
valve, by opening which air may be admitted direct 
from the top of the storage tank to the expander. 

< < ■ » » 

American KoIIIng Stock for South Afl-lca. 

Considerable excitement has been caused in English 
engineering circles by the announcement that large 
orders for the supply of new rolling stock for the South 
African and Transvaal railways, to supplant that de- 
stroyed by the Boers, had been placed in this country. 
A short while ago the various corporations on the Rand 
reqnestc!^ the military authorities, who are controlling 
the railways, to replace the rolling stock with the great- 
est possible expediency. The military Director of Rail- 
ways replied that if the orders were to be dispatched 
through official circles, about one year would elapse 
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purchased several American locomotives from the 
Baldwin Works some months ago, but these engines do 
not appear to have given that complete satisfaction 
upon the English railways 'that was anticipated. An- 
other order for railway rolling stock to the extent of 
$5,000,000 was placed with another prominent firm for 
immediate delivery. 
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before the contracts would be fulfilled, and under these 
circumstances he advised the corporations to place 
the orders themselves, and to hand it over to the 
military authorities upon its delivery until military 
operations had ceased. This course was adopted, and 
Messrs. Wernher, ' Beit & Company were intrusted 
with the placing of the contracts. When the princi- 
pal English firms were approached, they replied that it 
was quite impossible for the material to be delivered 
for several months, since their output was already 
taxed to the utmost capacity. The American manu- 
facturers were then approached, and they agreed to 
fulfill the contracts within three months, which was 
four months quicker than the earliest English pro- 
mises. Their price was also .about one- third cheap- 
er than that of the English manufacturers. Under 
these circumstances it appears that part of the con- 
tract will be undertaken by the English manufac- 
turers, and the remainder, owing to the urgency of 
the ease, has been placed in this country. Some idea 
of the hish pressure at which the English manu- 
factories are working may be had from the fact that 
one railway company placed an order for 40 locomo- 
tives nearly two years ago, and they^haye not been 
delivered yet. The Midland Railway Company has 
just placed an order for 130 locomotives, divided among 
the four leading locomotive builders in the country. 
It will be remembered that It was this company which 



Bacterial lilgbt. 

We are indebted for a good many things to the won- 
drous synthetic and analytical powers of micro-organ- 
isms. Bacteria are being utilized in the arts and 
manufactures and they promise soon to be the effectual 
scavengers of the offensive products incidental to the 
existence of human life, says The Lancet. Indeed, it 
would seem that the great species of bacteria around 
us present a variety of functions which doubtless 
could be turned to many a good account. Bad mi- 
crobes we know there are, whose subtle operations set 
up the specific poison of disease, but ,it would indeed 
be a very odd circumstance if time should prove that 
the microbe can be so manipulated as to afford us arti- 
ficial light. Yet there exists a microbe which when 
properly fed will grow and multiply 
enormously, emitting during its de- 
velopment a strange phosphores- 
cent light. In the past we have 
been wont to look upon phosphor- 
escence as a phenomenon due es- 
sentially to the presence of phos- 
phorus somewhere. We now know 
that this is a mistake, for phos- 
phorescence occurs in a very great 
number of instances in the entire 
absence of phosphorus. Phosphor- 
escence is undoubtedly a manifesta- 
tion of chemical or physical change, 
but the change of course may not 
always be due to the working of 
countless microscopic organisms. 
It certainly is in the case of the 
phosphorescence of the sea. In 
this case the phosphorescence is 
best when the sea is disturbed, and 
the maximum of light is emitted 
from the crest of a short, rapid 
wave or in the foam produced by 
some disturbance. This is due to 
the fact that the phosphorescent 
bacteria or photo-bacteria are much 
more active in the presence of an 
excess of oxygen. Indeed, the re- 
spiratory exchange or oxidation of 
the bacteria is the cause of sea 
phosphorescence, since if the micro- 
organisms be killed or oxygen be 
excluded the light is quenched at 
once, while on adding an abundant 
supply of combustible food-stuff 
snch as sugar, the light is intensi- 
fied. The glow of ordinary yellow 
phosphorus is, of course, due to di- 
rect oxidation without the agency 
of micro-organisms. The peculiar 
greenish glow seen upon stale had- 
docks and other «ea fishes is pro- 
duced by this remarkable photo- 
bacterium, and is in no way con- 
nected with the presence of phos- 
phorus. It is possible to cultivate 
the phosphorescent bacteria so as 
to obtain a fluid which is very 
strongly phosphorescent. Thus by 
placing the flesh of fresh haddocks 
or herrings in a two to three per cent 
solution of common salt and keeping at a low tempera- 
ture—about seven degrees above freezing— it will be 
found that after a fpw days not merely the fishes, but 
also the whole of the liquid in which they are im- 
mersed, give off a pale greenish light which becomes 
much more brilliant if a little sugar be added. Pure 
cultures may thus be obtained exhibiting such a 
strongly phosphorescent light that by protracted ex- 
posure they may be photographed by their own light. 
It is not possible to say whether the culture will ever 
be carried to such a pitch that the vessel containing it 
may be used with advantage as a street lamp or a 
lamp upon our tables or a Chinese lantern at our gar- 
den parties. But the wonderful functions of bacteria 
are many, and the possibilities of using their powers 
multifarious. 



A New Electric Fountain. 

A new electric fountain has been devised. The idea 
is to combine tableaux-vivants with a display of bril- 
liantly illuminated pouring water. A fountain of this 
kind has been built at Heine Park, Kansas City. In 
the center there is a platform for persons who are tp 
impersonate various statues and groups. Outside of 
this circular platform are jets which are illuminated 
by electric lights. The space in the center being dry, 
pyrotechnic, display will be used in conjunction with 
the aquatic figures. 
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THE KASING OF FICTTTBES IN WOOD. 

Salem, Mass., counts auiong its residents a Mr. E. 
C. Larabee, whose peculiar art it is to make beautiful 
pictures from bits of wood, so skillfully that even a 
practised eye cannot always discover what material 
has been used. In the simplest method of construct- 
ing these pictures two panels of wood, a glass table 
which can be inclined at any angle, and a Fleetwood 
jig-saw are employed. 

A pen and ink drawing of the picture to be repro- 
duced is orlued on a panel of wood -ff of an inch thick, 
'fo the panel a wood backing of the same thickness 
is secured. Both pieces of wood are then sawed along 
the lines of the drawing. The sawed portions of the 
top piece are then removed, and the spaces thus formed 
are filled by the corresponding sawed portions of the 
lower panel. The finer the saw used, the less kerf will 
there be. 

The reproduction of a picture in- colors requires the 
most consummate skill. It is no mean task to arrange 
several hundred minute pieces of colored wood so that 
the tints will blend to produce the effect of an oil paint- 
ing, without the slightest rigidity and without the 
faintest suggestion that wood has been employed. In 
ore 3r to secure a good effect, Mr. Larabee assures us 
that he has spent five hours seeking in his collection of 
rare woods a piece which was inlaid in five minutes.' 

The wood is not stained or in any way colored, but 
is employed in its native tints without any prepara- 
tory treatment. Much of the wood comes from parts 
of the world rarely visited by travelers. A certain 
sacred tree which grows in India and which formerly 
was employed only in the making of idols has furn- 
ished Mr. Larabee with many a precioas bit. Rare 
woods from Cuba, Porto Rico, and the Philippines 
fouud their way into a portrait of President McKinley 
which now hang» in the White House. The " Parisian 
Street Musician" reproduced herewith is composed of 
man(y woods but little known. In the coat, for exam- 
ple, are pieces of Madagascar black ebony ; the hat 
contains striped ebony from the River Congo ; the 
trousers are inlaid with Alabama persimmon ; the eyes 
are composed of English white holly ; the cravat and 
cuffs consist of American maple ; part of the vest is of 
gold and satin-colored babbool from India ; the face 
and bands are of cream-colored olive-wood from Pales- 
tine : the shirt is made of cream quince from Massa- 
chusetts; the material of the violin-bridge is Cuban 
pepil ; and parts of the trousers are made of ashen 
gruy impee from Manila. 

In making a picture ten by fourteen inches in size 
froia four to six dozen imported Swiss saw-blade&are 
worn out, and from six hundred to eight hundred 
pieces of wood, one-sixteenth of an inch in thickness, 
used. ■ Often the sawing of the wood exacts the utmost 
patience on the part of the artist. Cocoabollo, for ex- 
ample, contains a gum which clogs the teeth of the 
saw so quickly that not more than six cuts at a time 
can be made. Some of the most beautiful woods are so 
rich in oil that they must be baked and partly dried in 
order that the glue may hold. 

GoTernmental Saperrlslon of Forestry, 

During the past year considerable work has been 



done in private tracts under advice from the Division 
of Forestry of the Department of Agriculture. In 
October, 1898, an offer was made to give advice and 
assistance to private owners in handling their wood- 
lands. This year applications were received from 
owners in thirty-five States, and the total area covered 
with these applications was about 1,600,000 acres. 
Sixty students have taken up forestry as a profession 
ander the instruction of the Division of Forestry, and 
they have been at work in the forests of the various 
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States during last summer, under the supervision of 
trained foresters. The results are of great value. All 
the expenses of the students are defrayed by the gov- 
ernment while the men are in the field. The ultimate 
object is to prepare the students for service in the 
Forestry Division of the United States government. 
At the present time the call for experts is compara- 
tively slight, but is increasing with great rapidity. 



THE NEW ABHOBED CBUISEBS OF T^E "CALIFOBNIA" 
AND "MAEYLAND" TTFES. 
No feature of our latest naval programme shows 
more forcibly the impress of the lessons learned by our 
late war with Spain than the new armored cruisers 
now nearly ready for the bidding contractors. Our 
new battleships are typically fine craft and thoroughly 
up to date ; but it is the armored cruiser that marks 
most sharply the pace we have cut out for ourselves. 
The armored cruiser, besides being the eyes and ears 
of the fleet, will take its place if need be in the line 
of battle. The " New York " was an advance 
upon her British prototype ; the " Brooklyn " was 
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an improvement ; but the " California" and bar 
class'are really second-class battleships with armored- 
cruiser speed, any one of which against the combined 
batteries now on the "New York" and " Brooklyn " 
could hold its own with a very fair prospect of giving 
the two other ships a pretty bad drubbing. Such is 
the rapid rate of naval development to-day. The six 
ships in question were provided for by the acts of Con- 
gress of March 3, 1899, and June 7, 1900, respectively, 
three ships being appropriated for at each time ; and 
those of the earlier act are required to be sheathed 
and coppered, while the last three allowed for were 
not so specified. Should authority be given to sheathe 
and copper the latter vessels, the contractors must 
stand ready to do so. 

The general dimensions of the sheathed and cop- 
pered ships are as follows : 

Length on load water-Une 50S feet. 

Beam, extreme, at load water-line TO *' 

Trial displacement, about 13,8U0 t»ns. 

Mean draught at trial displacement, about 24 feet 6 inches. 

Greatest draught, full load 86 " 6 " 

Coal carried on trial 900 tons. 

Total coal bunker capacity 2,000 " 

Feed water carried on trial 76 " 

Speed not less than 82 knots. 

Maximum indicated horse power 23,000 

The only dimensional particulars in which the un- 
sheathed ships will differ from the others are a maxi- 
mum beam six inches less and a lighter trial displace- 
ment by 400 tons ; in other respects they are alike. 

The ships will have the usual extensive bulkhead 
system and close water-tight subdivisioning common 
to all modem fighting ships, and the double bottom 
will be so arranged that a reserve supply of fresh 
water may be carried there. The ships will have both 
docking and bilge keels. The main deck will be the 
only wooden deck, the others being laid with lino- 
leum ; and the use of wood will be restricted to the last 
degree, all of that within the vessels being fire- proofed. 

The fighting positions and the" vitals" will all of 
them be sheltered behind walls of Kru^pized steel, and 
the arrangement of armor protection will be as follows i 
First, a water-line belt? feet 6 inches wide extending 
from bow to stern. The belt carries its maximum 
thickness 41^ feet from the top down, wlience it tapers 
to the armor ledge. For a distance of 244 feet amid- 
ships, the armor will have a maximum thickness of 6 
inches and a minimum of 5 ; thence to the bow and to 
the stern the belt will have a uniform thickness, top 
and bottom, of 33^ inches. For a distance of 232 feet 
amidships, above the water-line belt and up to the 
main deck, the sides will be reinforced by 5-inch armor; 
transverse bulkheads, turning inboard at the ends of 
this side armor, will complete the central casemate 
bousing the ten 6-inch guns. These transverse bulk- 
heads will be 4 inches thick. The protective deck will 
be continuous from bow to stern ; on the flat it will be 
IJ^ inch thick and on the slopes 4 inches thick. Above 
this protective deck, a cellulose belt 3 feet thick will be 
worked along the sides from one end of the ship to the 
other. It is required that the water-line armor belt be 
so placed that at least a foot of it will be out of water 
at deepest load draught. 
S The armament will consist of: A main battery of fonr 
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46-caliber, 8-incb, breech-loading rifles and fourteen 60- 
caliber, 6-ineh, breech-loading rifles; and a secondary 
battery of eighteen 14-pounders, twelve 8-pounders, 
foar 1-pounder automatic ganS, four 1-pounder single- 
shot guns, two 3-inch field guns, two machine guns, 
and a half a dozen small caliber pieces for boat ser- 
vice. There will be two submerged torpedo-tubes, to 
be placed on the broadsides pretty well forward. 
The 8-inch guns are to be mounted in two balanced 
elliptical turrets on the main deck forward and aft 
of the superstructure. These turrets Will be generally 
6 inches thick with slanting faces ^ inch thicker. 
Tlie turrets are to be controlled electrically, and are to 
fire through ares of 370 degrees. The rate of ammu- 
nition supply is one complete round of powder and 
projectile to each electric hoist every fifty seconds. 

The four 6-inch guns mounted on the main deck are 
to be placed in sponsons at the four main corners of 
the superstructure, and are to fire through arcs of 145 
degrees — the forward ones from dead ahead aft, and 
the after ones from dead astern forward. These guns 
are protected by 5-inch armor. The ten other Qinch 
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will be of steel five inches thick. The pilot-house will 
be of bronze. All magazines are to be carefully insu- 
lated, and certain of them are to be chilled by the re- 
frigerating plant. All are also to be easily suscepti- 
ble of instant flooding. 

Because of the extensive application of electricity, 
the ships will carry pretty large generating plants, hav- 
ing a total output from the seven units of 6,350 amperes 
at 80 volts — power enough to run all the ammunition 
hoists, work the turrets, drive some of the ventilating 
fans, run the machine shop, and furnish power for the 
steam laundry which is to do the major share of the 
officers' and crew's washing. Owing to the high free- 
board of the ships and to the fact that it is carried 
uniformly from bow to stern, very excellent accotn- 
modations will be provided for the officers and enlisted 
men, of which the complement will consist of : 1 flag 
officer, 1 commanding officer, 1 chief of staff, 20 ward- 
room officers, 12 junior officers, 10 warrant officers, and 
777 enlisted men, a total of 832 persons. 

The ships will have twin screws, driven each by its 
own triple expansion engine of the fdar^cylinder type. 
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every care has been taken to minimize the conse- 
quences of accident or Injury. Three years is the maxi- 
mum time limit for construction, and the maximum 
limit of cost is $4,000,000 in the ease of the ships of 1899 
and $4,350,000 in the case of the ships provided for dur- 
ing the present year. 

We have ample reason to be proud of these latest 
products of our naval designers ; and in either peace or 
war they are bound to command a wholesome respect. 



THE POLLAK FBIZE FOR LIFE-SAVINO DEVICES. 

The competition for the Pollak prize offered for the 
best life-saving devices brought together an extensive 
exhibit, which was contained in the Navigation build- 
ing of the Paris Exposition. Mr. and Mrs. Pollak, of 
Washington, 1). C, were among the passengers lost on 
the ill-fated vessel "Bourgogne," and their heirs de- 
cided to found a memorial prize of $30,000 to be 
awarded for the life-saving devices which, in the 
opinion of a committee of experts, would be the most 
efficient in preventing such disasters or in saving the 
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Some of the American Inventions. 
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guns, flve on each broadside, are to be placed amid- 
ships on the gun deck — the forward ones firing dead 
ahead, while ail the other' guns on each side will have 
arcs of fire of 110 degrees, and will be arranged to 
house within the side line. These guns will be separ- 
ated by 2Ji^-inch splinter bulkheads. The ammuni- 
tion hoists will be run by electricity, and are to sup- 
ply each 6 inch gun with three complete' rounds every 
minute. The 14-pounders will be mounted on the 
gun deck and up in the superstructure, two forward 
and three aft of the 6-inch battery on each side, and 
four on each broadside between the 6-inch guns up in 
the superstructure. The 3-pounders are to be mounted 
on the superstructure deck and on the bridges, while 
most of the 1-pounders are to fill the military tops. 
Each 14-pounder is to be supplied six rounds a minute, 
while the 3-pounders are to have ten. 

The firing stations for the torpedoes will be sheltered 
from the reach of 6-pounders and lighter pieces, and 
are to be located above the torpedo tubes. The con- 
ning-tower, located at the fore end of the superstruc- 
ture, will be of steel 9 inches thick, and the signal 
tower, located at tlje after eud of the superstructure. 



The high-pressure cylinders will be 36 inches in dia- 
meter, the intermediate-pressure cylinders will be 
59J^ inches in diameter, and the two low-pressure cyl- 
inders of each engine will be 69 inches in diameter. 
They will have a common stroke of 45 inches, and 
the engines will make about 138 revolutions when 
developing the maximum indicated horse power 
of 23,000. Steam will be supplied by 30 boilers of the 
straight-tube water-tube type placed in 8 water-tight 
compartments. They will have a combined grate sur- 
face of at least 1,590 square feet and a total heating 
surface of quite 68,000 square feet. The four funnels 
will rise 100 feet above the grate bars. The normal 
reserve of fresh water will be 150 tons — just halt of that 
carried on trial, and, excepting coal, the trial displace- 
inent will call for two-thirds of all other stores. 

The ships will carry ammunition enough to put up a 
good long fight ; 500 rounds being allowed the 8-inch 
guns, 3,800 rounds for the 6-inch guns, 4,500 rounds for 
the 14-pounders, 6,000 rounds for the 3-pounders, and a 
pretty liberal supply for the rest. Provision is to be 
made for closing many of the water-tight doors auto- 
matically, i. e., from a single coatroUing station, and 



passengers in case of shipwreck. Circulars were 
issued by the United States government stating the 
conditions of competition, and the Paris Exposition 
was selected as the most appropriate place for the as- 
sembling of a collection of this kind. The French 
government and the different foreign commissioners 
also issued circulars in their respective countries call- 
ing for inventions of this nature. As a result, more 
than four hundred competitors from Europe and 
America sent models of life-saving devices, or plans 
and descriptions, and these were seen in the 
Navigation building, near tho Seine. An interna- 
tional committee of naval experts was appointed, in- 
cluding prominent naval offlcc^rs or constructors from 
different countries, among whom may be mentioned 
Lieutenant Sims, late United States naval attach^ at 
Paris ; Commander Clavaud, director of the French 
life-saving society ; Captain Siogel, German naval at- 
tach^ at Paris; Rear- Admiral Naoumoff, chief inspector 
of the Russian life-saving society ; Signor Pasella, naval 
constructor, professor at the Italian school of naval 
architecture; M. Convert, president of the Chamber 
of Commerce at Havre ; Captain Wallenberg, of the 
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Swedish navy ; Captain Kepean, director of the Eng- 
lish life-saving society, etc. 

According to the rules, the jury had the right to 
award the whole of the prize to one person or divide 
it among several competitors ; tlie awarding of the 
prize was not obligatory, and it could be withheld for 
a future competition. As a resuir of the examination 
of the diflfprent systems, the jury found that the appli- 
ances designed by Mr. Leopold Roper, an experienced 
Entrlish naval architect, came the nearest to a satis- 
factory solution of the problem ; as, however, the final 
solution had not yet been reached, and there was still 
room for considerable improvement, the jury decided 
not to award the whole of the prize at the present 
contest. The sum of |2.000 and a gold medal was 
awarded Mr. Roper, as his system was considered by 
far the best in the present series. A description of 
these devices will be useful in showing what lines 
should be followed by inventors who wish to enter the 
next competition for the prize. These devices include, 
first, an improved system of life-boats and davits, and 
second, a life-raft which the committee think is the 
most valuable. 

Tlie, system of .life-boats will be readily understood 
by referring to the figures, which represent the work- 
ing models shown in the section. The first of these 
shows the boat suspended from the davits in its nor- 
mal position. Tlie davits are of steel channel and are 
light and strong: they are pivoted below the deck and 
carry in the rear a pivotal support which is attached 
at the level of the deck to ji ijuide-piece which slides 
back and forth in a hollow deck beam by means of a 
laru;e screw. This screw is 
oi)erated by a winch at the 
xiile, worked by one man. 
When the winch is turned, 
the davits rise, being 
pushed up by the rear 
arms. The boat is then 
ready to be lowered. This 
is done by a second wir;ch 
in a corresponding position 
on the other side, which 
unwinds the steel rope 
which supports the boat, 
and the boat may thus be 
lowered to either of the 
decks, and to the water in 
a very short time by the 
man in charge. The use 
of a single steel rope is a 
great improveiueiit over 
the ordinary block and 
tackle; when not in use it 
is for the most part inside 
the davit, and consequent- 
ly well protected from the 
weather, and there is no 
complicated arrangement 
of ropes to become tangled 
np": when the boat is re- 
leased. As both ends are 
let go at the same time, 
tliere is no ilanger of tip- 
ping up the boat and 
throwing out the oecu- 
piints, as often happens. 
The advantages of such a 
system over the ordinary 
davit with block and tackle 
are at once apparent. The 
boats themselves were also 

recommended by the committee. Tliey are built of 
steel and are lighter and stronger than the present 
wooden ones, besides not being subject to warp- 
ing or leaiiing when exposed to the weather. They 
are made witli double bottom and a series of air- 
ti-rht compartments, and are one-fifth lighter than 
other boats of the same size. On account of their 
great buoyancy they may be fully crowded with pas- 
sengers \yithont<langer of sinking. The "Campania," 
of the Cuuard hue, has been fitted with twenty boats 
on this system, and- it is of interest to compare the 
• gnres with relation to the ordinary boat. On the 
'• Campania" the weight of each boat of the ordinary 
type is 3J-^ tons, making a total of 70 tons. Each boat 
carries 60 passengers, or in all 1,200 persons are taken. 
The forty davits each weigh S,600ipounds, or a total 
of 52 tons, and the weight of boats and davits is 122 
tons. To lower all the boats, allowing 10 men for each, 
requires 290 men. By Roper's system, each boat weighs 
2 1^ tons, or 50 tons total; the boats carry 110 persons 
each, providing for 2,200 passengers. The 40 davits 
weigh each 1,800 pounds, making 36 tons, or for the 
whole system, 86 tons. Two men are required to lower 
the boats, making only 40 men. It will be seen that 
2,200 persons are provided for, against 1,200, and the 
system weighs 86 tons against 122 tons ; the greatest 
advantage is in the small number of men necessary, or 
40 against 200 by the old system. For these reasons 
the committee consider that this system of life- boats is 
a great advance upon the present system and recom- 
mend its adoption; it is, however, the life-raft de- 



signed by Roper which is considered to be a step in 
the right direction toward solving the problem. 

Our second engraving shows the appearance of this 
raft, which is large enough to carry 600 persons. It 
is built of steel, with double bottom, and divided into 
compartments forming air chambers ; in some of these 
supplies of water, provisions, etc., are carried. The 
raft is supported normally above the deck and serves 
the purpose of the captain's bridge, it thus does not take 
away any extra room, and costs but little more than the 
ordinary form of bridge, this being estimated at f2,000. 
The raft is supported on each side by a heavy aiigle- 
piece, serving as a guide, in which it may slide back 
and forth by sets of rollers placed at intervals along 
the bottoms and sides. These cross-pieces are sup- 
ported at each end by solid uprights, wiiich are firmly 
secured to the deck ; the cross-pieces are held in place 
by a simple clamp device, which may be instantly 
released by moving a lever. In case of sliip wreck the 
raft is loaded witli passengers, and a man at each side 
releases the clamp, thus lowering the guide-pieces at 
that end, and the boat rolls out by its own weight to 
the water's edge. This movement is shown m our 
engraving, where the oblique position of rhe guides 
will be observed, also a second guide-piece in front, 
which normally forms part of the upright support, but 
is now lowered, and serves to guide the boat into the 
water. As will be seen, the whole arrangement is one 
of great simplicity and not likely to get out of order, 
and can be operated by a few men. In the compart- 
ments may be placed provisions for six days, besides 
sails and tackle, etc. The buoyancy of the raft is 
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amply sufficient to keep it afloat even if some of the 
compartments should become damaged. It may be 
remarked that the raft may be utilized under ordinary 
circumstances for landing troops, horses, etc., and can 
g:ive good services in this way. This system of life- 
rafts has been tested practically upon H. M. S. '"Poly- 
phemus," which was provided with two of these rafts, 
of practically the same design as shown in the pre- 
sent model ; the trials showed that they fulfilled all that 
was claimed for them, as eacii raft contained 200 men 
with supplies, etc., and the launching was carried out 
in about 45 seconds. 

The committee are decidedly in favor of life-saving 
en masse, and for this reason have appro\'ed Mr. 
Roper's life-raft as the only device in the present com- 
petition which answers to this idea in a practical man- 
ner. Most of the inventions, outside of individual life 
preservers, seem to have been made by persons who 
had but little practical knowledge of the conditions to 
be met with. It should be observed that all appliances 
which require skill in putting together at the moment of 
shi[>wreck are almost valueless, as there is generally not 
sufficient time to manipulate such devices, and the crew 
of a transatlantic liner, coiuposed as it is of untrained 
men, many of whom may have been taken on board at 
the moment of starting, cannot be depended upon for 
any great service in this connection ; devices must be 
looked for which take only a few men to operate for the 
saving of a great number of passengers, such as the 
largelife-raft. The type designed by Roper is, how- 
ever, somewhat large, as a heavy raft for 600-persons 



might cause some trouble in getting started ; by using 
a small-sized raft and increasing the number, a more 
satisfactory result would, no doubt, be obtained. The 
committee do not favor the system of water-tight com- 
partments for vessels, on account of the cost and dimi- 
nution of the capacity of the vessel ; in a severe colli- 
sion, such as that of the " Bourgogne," the system 
would not have availed much. Another point that 
should not be overlooked is that a vessel sinks end first, 
and accordingly many of the detachable deck-housea 
and other similar devices would fail to work. As it was 
not to be supposed that a first competition would be 
entirely successful, it has been decided to hold a second 
in the autumn of 1901. and a circular to that effect will 
be issued probably before the end of this year ; it may 
be held at some point on the English Channel, as this 
will give a favorable opportunity to try some of the de- 
vices in actual practice. 

Out; of the great number of devices a few have been 
selected for illustration as showing the general charac- 
ter of the exhibit. 

One of the views shows some of the American inven- 
tions. To the right are two systems of improved dav- 
its and life-boats, and in the center is a model of a 
" marine brake," consisting of a large plate which is 
pivoted against the side of the vessel and may be swung 
out at will, thus slowing uj) the vessel by the resistance- 
surface it offers. Of the two larger models below, that 
to the left shows a type of inclosed life boat for a great 
number of persons, built of copper, and the second 
model represents a method of lessening the effect of 
collisions by surrounding the vessel with a series of 

rubber buffers. On tlie 
wall are several rubber 
garments which are inflat- 
ed with air, etc. A great 
part of tlie exhibit is ma<ie 
up of individual life-saving 
devices, which are inflated 
or made of cork, air cylin- 
ders, etc. One view shows 
a number of these devices. 
The figure on the left has 
garments which may be 
inflated, a;lso a rubber air 
belt, and next it is a vest 
made of cork and chamois 
skin. The two figures in 
the center carry a kind of 
long life-belt ma<ie of a 
number of sections of im- 
pervious material stuffed 
with a mixture of lamp- 
black and cork, and near 
it is a belt made up of 
semi-cylindrical air-cham- 
bers of waterproofed lea- 
ther. 

Two English systems of 
water-tight doors for the 
compartments of vessel.-* 
are shown. The door seen 
on the left is normally held 
open by a catch which is 
released at will by an elec- 
tro-magnet or a hydraulic 
cylinder and the door 
swings shut and is locked 
automatically. Inthef'ec- 
ond system the doors slide 
into place, forming a water- 
tight julut, and all the 
doors of the vessel are controlled from a central point. 
Either hydraulic pressure or electric motors are used 
for tlie closing. Tlie motor on the left pushes the door 
into place by means of a long screw, which is turned hy 
gearing and works in a nut on the door. On the right 
is a liydraulic system for accomplishing the same move- 
ment ; above and below are the cylinders whose pistons 
act upon the door, and it is closed or opened by sendiii;; 
the pressure into the forward or rear pipe. Both sys- 
tems are worked from a central point either by a series 
of valves or electric switches. 

• < ■ > ♦ 

ELECTKIC CLOCK BUN BY EABTH PLATES. 
Our occasional contributor Mr. N. Monroe Hopkins 
has prepared with a great deal of care an article on a 
new electric clock of his devising, which is well-nigli 
perpetual in its action, besides being accurate and 
prncrically noiseless. 

The general appearance of this clock is shown in the 
perspective view, and tuuch of the detail is given in 
the outline side and front elevations. The design and 
its carrying out are so novel and attractive that we have 
given in the current Supplement the author's article 
in full, with many additional illustrations, the whole 
being sufficiently explicit to enable a careful workman 
to make it. The clock shown in the perspective view 
was mounted on a suitable base and inclosed in glass. 

The back plate, G, which supports the entire mech- 
anism, is secured to the caps of the pillars, and has, 
at its center, the knife-edge hearing of the pendulum. 
To this back plate are secured four magnetic spools. A, 
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at equidistant points, and a brass spiaifr, to wbich £ill 
the parts of the pendulum are attached, hfts a knife 
edge which rests in the groove in the support project- 
ing from the back plate, O. The knife edge and its 
support are hardened in cooled mercury, thus render- 
ing thein practically indestructible by wear. To Che 
arms of the spider are attached four curved bars of soft 
iron, which in the regular operation of the clock are 
drawn|into the magnetic spool and released once every 
second. To the front of the spider is secured a frame, 
F, from which is suspended the pendulum weight. The 
weight in this case consists of a rod and two cross- 
arms, and two tubes filled with mercury which rest on 
the lower cross-arms, the u pper ends of the tubes being 
supported by screws passing throagb the upper cross- 
arms into the tubes. 

The frame, P, has an a^m which extends iipwardly 
and carries two screws, the one on the left being plat- 
inum-pointed. The arm of the hard rubber hammer, 
D, is pivoted to the frame, F, at the confer of oscillation 
and carries a platinum point capable of making an elec- 
trical connection as the hammer, 2), swings over and 
carries it against the platinum-pointed screw. The 
magnetizing coils are connected in series and the term- 
inal wires are connected one with the arm of the ham- 
mer, the other with the platinum-pointed screw. 

Above the pendulum, and behind the dial, is sup- 
ported a train of gears which moves the hands and is 
moved by the large pin wheel, which takes its motion 
from a pawl vibrated by the pendulum. A second pawl 
prevents the pin wheel from moving when the actuat- 
ing pawl is drawn down for a new movement. 

The clock receives its current from an earth battery 
consisting of ten pairs of zinc and copper plates, each 
twelve by eighteen inches, buried in earth at a suffi- 
cient depth to be kept constantly moist, and connected 
with the clock by rubber-covered wires. With a bat- 
tery of this kind the clock will run until the plates are 
destroyed. If desired, it may be operated with four to 
six cells of gravity battery. 

The various parts of this clock must be perfectly 
balanced, and the regulation by changing the length 
of the pendulum must be done with considerable care. 



Notea on tbe NatlonsI Academy of Science* ntaettne, 

BT WnXUX H.OUJE. 

Many pictures were shown of the forms of cephalo- 
pods from their first appearance, which was probably 
in the Potsdam, certainly in the Quebec group, below 
the Chazy, which is the base of the Ordovician, down 
to the present time. Also pictures of the development 
of individuals from embryonic to senile stages. 

Also the development of many morphological charac- 
ters Was shown in a sequence of formulas as a mathe- 
matical statement. The development of these animals, 
both secular and individual, was shown to be a har- 
monious chapter of the grand evolution of life, pre- 
cisely parallel to what Cope has shown for vertebrates 
and Beecher for branchiostomidse. Space limits me to 
mention a single cycle, the change of form. Beginning 
with straight shell, curled forms follow. Very late, 
they straighten out again. This Cbiinects ammonites 
with the young of orthoeeras. Every bilateral part of 
the shell is affected by this coiling and uncoiling, 
whereas the median line is not. 

Forms acquired late in life appear earlier and earlier 
in the embryo, till finally they disappear, owing to 
the superior power of the embryo. This is called 
tachygenesis. 

The embryo of straight form is coiled, recalling the 
adult form of its ancestors. 

In old age there is a gradual decrease of acquired 
characteristics. 

When a new form is developed late in life, it goes 
through the same series of changes as the embryo. 

It is not till many phases of evolution have occurred 
that old age shows any distinctive characteristics. 
Thus in the i^ilurian it is difficult to find any animal 
which shows any effect of old age. 

After certain forms have developed there is a rever- 
sion to simpler forms. Just as old age becomes a second 
childhood, so forms of earBer geologic age reappear to- 
day. The life cycle of the middle group corresponds 
to the secular cycle of the entire group. 
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of power for the propulsion of street care and light 
railways, that the obsolete cable system should be 
decided upon in a larpre city like Edinburgh (Scotland), 
At arecentineetingof the Municipal Council of that 
city the question of erecting a new cable power sta- 
tion for a section of the tramway was discussed. One 
councilor, who is a firm advocate of the cable sys- 
tem, emphatically averred that Edinburgh possessed 
the finest tramway system in the world, and by dint of 
pet*suasive eloquence succeeded in carrying the vote 
favoring the erection of the cable station. This will 
involve an outlay of $100,000, a sum sufficient, as an- 
other councilor remarked; to convert the whole section 
for which the station is being erected to the overhead 
trolley system. 



The Current Supplement. 

The current Supplement is No. 1300, the first num- 
ber having been issued January 1, 1876, and as the 
paging has been' consecutive throughout this long 
period, the last one bears th» number 20846. The 
front-page engraving is an excellent portrait of Giu- 
seppe Verdi. "High Water Protection Methods of the 
Lower Mississippi River" is by William Joseph Hardee. 
'*A Graphic Description of the Efficiency of Naval 
Guns" is a most important technical article. ** Salt 
Water Aquarium at the Paris Exposition" illustrates 
the most modern type of aquarium. '*An 'Electric 
Earth Clock' and Its Construction" is by N. Monroe 
Hopkins, and is accompanied by working drawings. 

Concentn. 

(Illustrated articles are marked with ui asterlBk.) 



It seems impossible, when electric traction has so 
firmly established its superiority over any other means 
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££G£NTLY PATENTED INV£NTI6NS. 
Asrlcnltiiral Implements. 

CULTIVATOR.— Ferguson G. Bright, Commerce, 
Mo. The cultivator has two shovel-beams sustained at 
their front ends, A rod extends rigidly between the rear 
portions of tbe shovel-beams. On the front portions of 
ttie shovel-beams a foot lever is mounted, each having a 
return bend permitting the rod to pass beyond each side 
of the longitudinal line of the foot-lever. Chains or 
other flexible connections pass between the foot-lever 
and the shovel-beams and run over the axle of the ma- 
chine. The chains serve to limit the downward move- 
ment of the beams, and consequently the depth at which 
the shovels enter the gronnd. The foot-levers, when 
pressed down, will throw the beam up and disengage the 
shovels from the ground. 

HORSE-HOE AND CULTIVATOR. — Edward J. 
Bryan, 1504 Twentieth Street, Sonth Highlands, Bir- 
mingham, Ala. The inventor provides an improved 
mechanism by the use of which he is able to bar off or 
scrape to narrow ridges the beds forming the row ; to 
chop or hoe the desired space out of the row of plants ; 
to dirt the plant after hoeing, means being provided to 
prevent the covering of the plant ; and to plow, pulver- 
ize, cultivate, or rake the full width of the row. 

PROCESS OP AN APPARATUS FOR PROTECT- 
ING TREES OR VEGETATION AGAINST COLD.— 
Jaues F. Tucker, United Stages Department of Labor, 
Washington, D. C, The inventor has observed that 
tender vegetation on the south shore of a body of water 
usually escapes the blighting effect of frost. In Florida 
the deep-water rivers and lakes are fed by springs which 
contribute to the heat treasured up from the long summer 
months, so that during a cold spell, the air is brought in 
contact with a body of water at a relatively high temper- 
ature. A cloud of fog or vapor is thus produced, com- 
pletely enveloping the locality to the south and east 
and protecting *he vegetation. The present invention 
comprises means for making an artificial fog in the 
orchard or over the ground to be protected. The essen- 
tials are heat and moisture applied in such a way as to 
make sensible the latent heat as an adjunct to the heat 
actually supplied. 



Electrical Apparatus. 

BARBER'S ELECTRICAL APPLIANCE.— Martin 
ScHTJPNER, Nyack. N. Y. Mr. Schupner has devised an 
improved electrical apparatus arranged to permit a bar- 
ber or other operator to apply a current of electricity of 
desired Intensity to the human body, mainly, however, 
to treat the scalp for strengthening, drying, or assisting 
the growth of the hair. 



Engineering Improvements. 

STEAM-TRAP.— George H. Grotb, St. Louis, Mo. 
The object of the invention is to provide a steam-trap 
with a simple means for regulating the tenrion-spring, 
whereby it is made unnecessary to shut off or take the 
trap apart to adjust the spring, thus saving time and ex- 
pense. A diaphragm divides the trap-casing into upper 
and lower chambers. The inflow of water acts opon the 
diaphragm in order to operate a valve, so that the proper 
level may be attained. The action is entirely auto- 
matic. 



mectianlcal Devices. 

GAS-PKESSURE REGULATOR.— Theodore Hahn, 
KOtzschenb'roda, Saxony, Germany, The use of ga«- 
encines with an intermittent gae-supply is accompanied 
by the disadvantage that in the g&s-mains variations in 
pressure are perceptible. Ordinary gas-gnvernors im- 
perfectly overcome the difficulty, for the reason that only 



a single gasometer-hood is employed. According to the 
present invention the gas, before passing into the gas- 
ometer-hood which controls a gas-supply valve, passes 
through a special pressure-regulator loaded in conformity 
with the friction of the gasometer-hood and in such a 
manner that the gas can pass into the gasometer-hood 
without perceptible impulses occurring in the r^;ulator 
and gas-main. 

ROLLER-BEARING.— John S. Godfrey, Harring- 
ton, Wash. A casing has the ends of its inner wall 
curved inwardly. Guide-rollers extended through the 
casing are supported by a cage. The ends of the guide- 
rollers are rounded. Antifriction-rollers are supported 
by the guide-rollers and have rounded ends. The round- 
ed ends cause very Httle friction. 

TYPE- WRITER.— Manuel 8. Carmona, Mexico, 
Mexico. The type-writer is an improvement on Mr. 
Carmona's previous inventions in machines in which a 
btnall number of keys is employed which either sirgly 
or in combination govern the action of a type-locating 
mechanism and of a printing device. The present, in- 
vention provides means for locating the type, which 
means are positive in action and are not liable to de- 
teriorate by wear. Thearransement of part? is so sim- 
plifled that the movement of the carriage will be rela- 
tively slight, An improved mechanism is furnished for 
eflfecting the impression. 

SAW-FILING MACHINE.— Granville Bartlett, 
347 Trumbull Avenue, Detroit, Mich. The machine is 
of that form in which a pair of clamp-bars hold the saw- 
blade with its teeth uppermost and a sliding carriage or 
guide frame for the file-holder is arranged to be moved 
longitudinally along the clamp-bars and has guide-seats 
to receive the file-holder in its reciprocating movement 
across the saw. The present invention consists in the 
pecaliar construction of the saw-clamp; the peculiar 
construction of the file holder guide or carriage; and in 
the peculiar means for adjusting the angular position of 
the file in regulating the inclination of the teeth to be 
cut. 

PHOTOGRAPHIC SHUTTER. — John V. Coats, 
Saratoga Springs, N. Y. This spring actuated shutter 
can be regulated for time and instantaneous exposures. 
The winding mechanism is so controlled that the spring 
will be equal in action at all times and at no time fully 
exhausted. The camera- shutter is turned by the spring. 
Check-arms are carried by a trip-lever for engaging and 
stopping the shutter at the proper point in its revolution 
and for releasing the shutter. 

MACHINE FOR MAKING SHOVEL-HANDLES.— 
Augustus R. Feistel, Philipsburg, Penn. This in- 
vention is a machine for cutting the D-holes in the 
blanks of shovel and fork handles. A handle-blank is 
clamped in a vertically tiltable holder pivoted in a hori- 
zontally-slidable carrier, by which it is fed to a rotatable 
cutter-head. The holder is tilted in vertical position 
while the cutter is forming the D-hole and is thrown 
back to a horizontal position as the carriage recedes. 
The blank is then reversed in the holder and the opera- 
tion is repeated. The inventor assures us that a machine 
has been constructed and is now in successful opera- 
tion. 

DRAG-SAW.— James H. Perkins, Seattle, Wash. 
A very compact and serviceable machine is provided by 
the present invention. AH the parts are carried snugly 
on the bed or framing in position to be easily leacbed 
for operation. On a framing a bracket is mounted to 
move, carrying a wrist-pin to which a connecting-rod is 
attached as well as a saw-bean. A tower is mounted on 
the frame. In the tower a movable sling U carried, 
which sustains the free end of the saw-beam. The sling 
is moved by winding devices at tbe top of the tower. 



Railway Appliances. 

VEGETATION. BURNER FOR RAILROAD- 
TRACKS.- Cornelius Burke and John Toole, Mon- 
roe, La. The invention provides a new and improved 
vegetal ion -burner for railroad-tracks, which burner is 
especially designed for use on a push or flat car. On a 
truck, levers are fulcrumed, extending rearwardly beyond 
the truck. These levers are provided with nuts between 
their ends, which nuts engage screw-rods on the truck. 
The outer ends of the levers carry a tube from which 
burner-pipes depend. A transverse sheet of fiame is 
produced, which can be raised or lowered so that high or 
low weeds or grass can be readily destroyed. 



IVIiscellaneous Inventions. 

SAD-IRON.— IvER WiCKLAND, South Superior, Wis. 
The sad-iron is heated by gae or vapor supplied from 
oil in a tank carried by tbe sad-iron. A box is fitted in 
the front portion of the sad-iron body and forms an oil- 
cup, the box being in communication with the oil-eupply. 
A retort communicates with the box and a burner is sit- 
uated rearwardly of the box. 

BRH)LE BLIND.— Frank Mack, Manhattan, New 
York city, Mr. Mack has devised blinkers or blinders 
which can be made completely to blind a horse and 
thereby to stop him. Each blinker comprises a pivotally- 
mounted shade movable on its pivot to cover or uncover 
the eyes of the horse, and a wheel with two cams to 
actuate the shade. 

FOLDING FLASH-LIGHT BRACKET. — Otto C. 
BOTZ, Sedalia, Mo. The bracket has a supporting-bar for 
attachment to a socket in the camera. An extension-rod 
is fulcrumed on the supporting-bar. Pivotally connected 
with the extension-rod is an extension-upright consisting 
of telescopic sections for carrying the flash-light mate- 
rial. A spring holds the sections as adjusted. 

MAIL-BOX.— William J. Weaver, Leetonia, Ohio. 
This invention relates to mail boxes particularly adapted 
for use on railroad mail-routes. The box is of simple 
construction and may be opened by a man riding on a 
horse or sitting' in a carriage. A signal is provided for 
the box, which signal indicates whether the box contains 
mail for collecrion. 

BRUSH. — Maurice Rosenthal, Manhattan, New 
York city. Paint, varnish and calcimining brushes re- 
quire bridling to enable the bristles to be properly con- 
trolled. This is generally done by tying a string around 
the bristles just below the ferrule. Brushes are best 
when the bristles are long, thus giving elasticity, or, as 
painters call it, "life," to the brush. The inventor at- 
tains these ends by fastening a flexible center-piece to 
tbe brush within the mass of bristles and tying the 
bristles snugly around the center-piece. 

BEDSTEAD FASTENING. - Fred C. F. Peters, 
Monroe, La. The purpose of the invention is to pro- 
vide a bed stead -fastening which will securely bind the 
parts of a bed together and prevent them from becom- 
ing detached by breakage or movement. The fastening 
comprises two sections, the first of which has a 
flat outstanding part and the second of which has two 
flat outstanding parts lying in parallel planes and re- 
ceiving the outstanding part of the first section between 
them. A pin is carried by the first section and is dis- 
posed transversely to the corresponding outstanding 
part. The second section has a recess in one of its out- 
standing parts to receive the pin. 

FITTING.— John R. Moody, Perry, Iowa. The fitting 
is designed for repairing broken pipes, and for connect- 
ing pipes with one another, with elbows, reducers, tees, 
valves, without the necessity of thi-eading the pipe or tbe 
device with which the pipe is connected. The pipe-fit- 
ting has eztenwl threads and is adapted to receive tbe 



ends of a pipe. A collar is fitted on the pipe end, is re- 
movably secured, but is held against longitudinal move- 
ment. The collar abuts on the end of the fitting. A 
coupling is slipped over the pipe and screws on the 
threads of the fitting. A packing in the Couphng is 
adapted to be compressed against the collar. 

WASHBOILER. — Hiram H. Tuttle, 1310 Vine 
Street, Philadelphia, Penn. When heat is applied to the 
boiler, the water begins to boil; and a circulation is es- 
tablished downward along the sides and ends of the 
boiler. The water is forced op through lines of tubes 
from the bottom with a direct force and discharged by 
such direct force below the clothing to be washed. Tbe 
clothing is thereby opened up and subjected to the ac- 
tion of the circulating water, 

STAGE-ILLUSION APPARATUS. — Morgan A. 
Sherwood, National Theater, Washington, D. C, The 

inventiim provides an apparatus for producing a scenic 
representation of the burning of a person at the stake, 
with wonderfully realistic and startling effect, and also 
means for producing fire and flame effects in con- 
nection with representation in general. 

METALLIC PACKING.-WiLLiAM H, Prendergast, 
Savannah, Ga, Tbe packing is designed to be used on 
piston-rods and in air-pumps and is composed of pack- 
ing ring sections over which lies an equalizing plate 
having pocket-like seats at its ends. A spring fits over 
tbe equalizing-plate and is engaged at its ends. 

MOTOR-VEHICLE.— Avon M. Coburn, Daunt, Cal. 
The inventor mounts his engine horizontally and causes 
it to drive a power-shaft journaled in the middle of the 
vehicle below the seat. The power is transmitted by a 
friction-pu'iley to an intermediate shaft and then by 
sprocket and chain to the rear axle. By this arrange- 
ment power is transmitted without jerk or jar to the 
driving-wheel. 



Designs. 

BARREL. — Gordon D. Canfield, Washington, 
N. C. The barrel has a central row of diamond- shaped 
openings which alternate in the direction of length of 
the barrel with tapered openings lying nearer the ends of 
the barrel and giving the latter a novel appearance. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co, tor ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



NEW BOOKS, ETC. 

Motor Vehicles and Motors : Their 
Design, Construction and Work- 
ing BY Steam, Oil and Electri- 
city. By W, Woiley Beauiuont. 
London : Archibald Constable & 
Company. Philadelphia : J. B. 
Lippincott Company. 1900. 4to. 
Pp. 636. Price $10. 
Mr. Beaumont has the unique distinction of furnishing 
to the automobile world the most important contribution 
ever made to the subject. We cannot speak in too high 
terms of the style in which the work is gotten up ; it is 
splendidly printed, with rubricated paragraph indexes on 
the margin. The illustrations, which number 450. are 
well executed and are on a liberal scale, there being 
many folding plates. On the whole the book may be re- 
garded as a model piece of technical bookmaking. The 
subject is treated in a remarkably thorough manner, and 
no phase of it seems to have been neglected. About the 
only criticism which can be made is that American prac- 
tice is not as well represented as it should be. It is an 
Indispensable book for every constructing engineer. 
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"^Business and 'UPcrBonal. 

Marine Iron Works. CbicatfO.' Catalogue free. 

VoT mining engines. J. S. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mcby. Ober Mfg. Co., 10 Bell St., 
Cbafcrin Falls, O. 

Book " Dies and Diemakinj?," $1, postpaid. J. L. Lucas, 
Bridgeport, Ct. Send for index sheet. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 Varick St., N. Y, 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by tbe De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, H Munn & Co., publishers, 361 Broadway, N. 7. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address mu<4t accompany all letters 
or no attention will be paid thereto. This is for our 
intormation and not for publicaiiun. 

References to former articles or answers should 
give date of paper and pa[;e or number of question. 

Inquiries not answered in reasonable timesbould 
Dti repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter , 
or in this department, each must tske his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be famished with addressee of 
houses manufacturing or carrying the same. 

Special W^rltten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(7993) J. G. B. writes : Will you please 

tell me through the columns of your paper if the mouth 
of the Mississippi River is higher than its head waters ? 
Has the subject ever been discussed by the North Ameri- 
can Geographical Society ? A. The mouth of the Missis- 
sippi River is several miles further from the center of the 
earth than its source is. This is due to the form of the 
earth, which has been affected by the centrifugal force of 
its rotation upon its axis. In this sense the mouth of 
any river which flows toward the south is higher than its 
source. It is not true in any proper sense of the term 
that the water of such a river flows uphill. It should 
not be thought, however, that this affects a water level. 
This is affected in the same way as the flowing river. 
The surface of the ocean is a water level from the equa- 
tor to the poles. We do not know ^,hat any society has 
discussed this questioti. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

NOVEMBER 20, 1900, 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.! 



Acetone compound of nitro-meta-toluylic alde- 
hyde, J. Koetschet 663,076 

Adveniaing cover for baskets, etc., A. C. Sim- 

kliis : 662,2M 

Air, apparatus for remoTlnK moisture from, E. 

S. Belden 661,944 

Air brake, Omtck & Ma^ann 662,162 

Air brakes in emergencies, means for applying 

automatic, J. F. Ilutchisson 662,360 

Air engine, compressed, M. Flood 662,189 

Air vent, A. Roesch 662,093 

Amalgamating apparatus, T. R.Jordan 661,995 

Animal trap. J. B. Lindsey 662,279 

Armature core space bluck, Mix & Faure (kS.OlO 

Aural battery, C. W. Levalley ,.... 6tS,278 

Autographic register, Dinkelbihler & Crane 661,961 

Automobile, D. L. Sauerhering 662,030 

Automobile starting mechanism, J. 6. MacPber- 

son 662,007 

Baler, hay, J. Ross 663.028 

Barber pole, C. R. Hanson 661,979 

Bath cabinet frame, O. C. Daugherty 662,145 

Battety plate separator, secondary, H, Lfiitner.. . 662.277 

Beam hanger, G. E. Esoher 662,228 

Beam supporter, L. Berry -. ... 661.946 

Bearing, antifriction, T . B. Dooley 662,873, iHS.S'ii 

Bed bottom, spring. S. D. Dilts 6tjl.969 

Bed, folding, J. F. Wilmot 662,213 

Bever.iges, producing dealcoholized fermented, 

A. Muller 662,172 

Bicycle, ff. J. Gtbbs 661,973 

Bicycle frame, J. S. Dikeman 662.116 

Bicycle saddle, B. F. Wheeler 662.1,i8 

Biscuit making machine, G. S. Baker 662,3;S6 

Boat, serpentine, J. Greaham 662,067 

Boiler flues, apparatus for manufacturing 

flanged, V. L. Lane (»a.l26to 662,127 

Boiler incrustations, compound for preventing, 

J. Smit 662.205 

Book, manifold sales, F. M. Turck 662,043 

Boot cleaner, G. L. Lamb 662,2.37 

Boot or shoe welt, W. A. Knlpe 6ti2,378 

Bottle, C. F. Kihn 662,149 

Bottle, S. F. O'Leary 662.088 

Bottle case or cover, C. Degemeyer, Ji- 662,257 

Bottle filling machine, Nichols & Fowler 662,087 

Bottle filling machine bottle support, Nichols & 

t'owler 662,086 

Bottle, non-refillable, S. Bookheim 661.948 

Bottle, non-refillable, W. H. Ferris 662 065 

liox fastener. M. C. Ryan 66'2,.311 

Box nailing device, I. R Davis 661,957 

liox or veasel for powdered or granular material, 

bJ. E. Clement flt'.2..S&S 

Bread making machine, automatic, C. Keaaler.... 661.999 

Brick G. E. A. Holdaworth 662,119 

Brick or block for metallurgical furnacea and 

preparing aame, lining, E. F. McDowell 662,288 

Brooder, chicken. Brown & Sturtevant 662.1^7 

Buckle, lock. C. A. Goozey 661,974 

Burning liquid fuel, apparatus for, J. Smith 662,319 

Button, E. S. Smith 662.0.33 

Caiaaon, W. H. McFadden (reissue) 11.873 

Calorimeter, R. C. Carpenter 662,143 

Cameras, reversible back for, A. D. Davis 661,956 

Cane and umbrella, combined, E. Hugendubel... 661.990 

Cap vizor. M. Mattes 662,282 

Car coupling, O. Cauvin 662.,351 

Car coupling, J. H. Hopkins 662.,369 

Car loading apparatus, A. Streily 662,037 

Car motors and brakes, controller for electric. A, 

Gl-ossman 662..'>,'i8 

Car side bearing, rallw ay, R. Harding 661.981 

Car sign, eleotrio. I. B. Brower 662,218 

Cars, mechanism for raising or lowering foot- 
boards on open, B. E. Lintner 662,006 



Carbons for electrical purposes, manufacturing, 

E.Pohl 662.090 

Carbureter, H. Burton 662.349 

Carbureter, G. L. Reenstierna 662.S04 

Carbureter, V. J, A. Rey 662,024 

Carriage boot. B. R. Briggs 662,183 

Carriage leaf spring, D. N. Kratzer 662,1^ 

Cartridge, combination gun, H. A. Tellerson 662,137 

Caster, furniture, A. B. Clark 662,113 

Centrifugal machine, continuous, W. A. Wood... 662.214 

Chain, lady's guard, S. Lederer 662,171 

Cblormetbyl salicylate of thymol, A. Eichen- 

grun 662,116 

Churn, S. A. Mitchel 662,129 

Cigar perforator, D. C. Carr 661,951 

Cigar pouch, J.J, Dittgen 662.226 

Cigarette machine, H. Robinson 662,027 

Circuit breaking apparatus, automatic, (:}, T. 

Woods 662,049 

Circuit closing device, K, W. Hazazer 662,234 

Clipper, A. Quarrie 662,302 

Clod crusher and land leveter, Blaine & South 662,370 

Clod crusher and sod cutter, S. T. Payne 662,*iB 

Clothes line reel, H. Cook 662,222 

Clutch for wire drawing machinery, J. W. Haw- 
kins 662,270 

Coffee mill, S. A. Mitchell 662,128 

Coffee roasting apparatus, J. R. Okell 662,294 

Comb, 1. & J. Kheinberg 662,305 

Combination lock, Morse & BemiS 6fi2.285 

Compasses, R. L. Nye 662,281 

Concentrating apparatus, T. R. Jordan 661,997 

Concentrating minerals, etc, apparatus for, T. 

B.Jordan 661,994 

Controller, B. W. Stull 662,038 

Copper weldable, rendering, C. L. Leiby 662,251 

Copy holder, J. W. Harsha 662.193 

Core, collapsible, G. H. Klcke 662,091 

Core ov en, T. 1. Rankin 662,303 

Corn crusher and fodder shredder, combined, V. 

Fuhr .- ..661,969 

Coin shelling machine feed attachment, D. 

Wandsoheer 662,105 

Corset, K. M.C. Meredith 662,283 

Cotton cleaner and boll huller, R. R. Boyd 861,949 

Cotton press, W, A, Patterson 662,299 

Cover for shipping or storage vessels, ventilat- 
ing, F. C. Oltrogge 662,295 

Cow tail holder, J. B, Weldon 662,044 

Crank banger, W. H. Fauber 662,260 

Crate, egg. Palmer & I^ake 662,018 

Cream separator, Titus & Battey 662,325 

Crushing machine, T. R.Jordan 661,993, 661,998 

Cuff holder, J. G. Kirch hofei- 662.197 

Cuff bolder, B. C. Shedd 6B2..314 

Cultivator coupling, G.T. Crobarger 662.068 

Cultivator, disk, L. Kirlin 662,275 

Cultivator, riding sulky. J. Jelen 662.194 

Cultivator, walking sulky. J. Jelen 662,196 

Curtain pole support and shade roller bracket, 

combined, H. M. Benson 662.053 

Cutter body and making same, E. Childs 662,362 

Cutting machine, D. Carlaw 662,186 

Cycle saddle attachment. Brooks and Holt 662,346 

Damping pad, etc. Weaver & Baddeley 662,328 

Dt^ntal handpiece, H. t\ Jones 662.070 

Desk and seat, combined school, G. P. Benton... 662,182 

Display device, J. A. Pettey 662,098 

Door lock, open, H.J. Perkins 662,300 

Draft equalizer, H. Kugler 662.198 

Draft evener, J, Branning 662,164 

Dredger, S. A. West 662.329 

Dredging apparatus, M. M. J. O. O'Conor 662.293 

Dredging apparatus, H. R. Wheeler 662,210 

Dressing chair, C.A.Robertson 662.025 

Drum, beating, J. Mahedy 662,364 

Dye and making same, blue-red azo, Israel & 

Kothe 662,122 

Dye and making same, gallocyanin sulfite, C. De 

la Harpe et al 662,234 

Dye and making same, indigo, J. Koetscbet 662,078 

Dyeing, E. Haussmann ... 661.985 

Dyeing apparatus, W. Mather 662,281 

Electric fixtures, supporting block or bracket 

for, J. W. Heizer 661,986 

Electric machine, dynamo, F. W. Throop 662,013 

Electric motor control, F. W. Garrett 661,971 

Electric motor control, B. W. Stull 663,0:<9 

Electric motor controller, F. W. Garrett 661,973 

Electrolytic apparatus, B. Motz 662.286 

Elevator door, E. Rubbert 662,095 

Elevator safety appliance, Gracey & Gfeller 662,264 

Engine dasli pot, steam, M, R. Moore 662,011 

Engine operated by fluid under pressure, G. 

Gender 662,169 

Engine stopping device, M.J. Carroll et al 662,144 

Engines, electric ignition plug for internal-com- 
bustion, v. B. Simms 662,317 

Engines, sparking igniter for explosive. A, J, 

Signer 662,.116 

Exercising and massage device, B, A. McFadden 663,083 

Expansible bit, J. P. Lavigne 662.199 

BxDiosion engine, T. L. & 'I'. J. Sturtevant 663,040 

Explosive engine, multiple-cylinder, A. J. Sig- 
ner 662,155 

Extension table, Nonnast & Tesar 662,290 

Extension table, roilertop, C. D. &J. p. Barr... 662,109 
Fabric strength testing device, W. M. Vermilye.. 662.327 

Faucet, water, J. P. b'arley 661,966 

Fertilizer feeding and disintegrating apparatus, 

J. F. Bussels 662,350 

li'illertip, F.L.Nichols 663.085 

Filtering apparatus, I. O. Crosscup 663,262 

Filtering or purifying and aerating water, appa- 
ratus for, ,1. A. Wiedershelm 663,211 

Fire alarm device, automatic, B. F. Sitts 662,a^2 

Fire escape, O.Nelson 662.243 

Fire escape, C. Stoll eititm 

E'irepump apparatus for buildings. J. Ewart 663,229 

BMred or burned, apparatus for supporting and 
carrying into or withdrawing from ovens ar- " 

tides to be, E. W. Ball et al 663.161 

Fireproof construction. C. A. Balph 662.162 

Fishing bait, artificial, E. A. Warren 662.189 

Floating body, E.G. Bailey 662.:«6 

Floor, E. Goehst 662,378 

t'iue stopper, J. L. Clark 663.220 

Fluid pressure motor, double acting, W. Chilton. 662,056 

Friction brake, J. H. K. McCollum 662.012 

Furnace, Koebler & Calm bach 662.072 

Furnace air heating protector. Abbs & Glynn 662,107 

Furnaces, pneumatic device applicable to rivet 

beating, B. A. Brown 661,950 

Furrow opener, marker, and coverer, combined. 

A, Glitz 662,192 

Game apparatus, 1. O. Nissley 662.1.61 

liame registering device, pool, W. Taber 662.333 

Garment hanger, accessible, S. W. Bonsall 661.947 

Gas'burner, C. S. Steward 662,035 

Gas burner, incandescent, A. P. Storrs 662,321 

Gas burner, incandescent. 0. W. Taylor. .. .662,323, 662,324 
Gas burners, automatic shut-off and alarm for, J. 

G. Mc Alpine, Jr 662.082 

Gas engine. Altbam & Beattie 662.181 

Gas generating machine. J. F. Ristler 662.276 

Gas lights, mantle and mantle support for incan- 
descent. M. & A. T. Herskovitz .- .... 662.381 

Gas producers, steam superheater for. E. J. Duff. 663.063 

Giis. storing acetylene. B. N. Dickerson 662.258 

Gases, means for conserving liquid, J. F. Brady.. 662,217 

Gear blank. Boyd & West 663,344 

Glass articles, apparatus for manufacturing hol- 
low, P. T.Slevert 662.203 

Golf tee, H . E. Wetzel 662.268 

Governor, engine, E. Irwin 662,121 

Governor, pressure, A. Roesch 862,094 

Grain binder, W. C. Martin 662.079 

Grate, dumping. E. Gibson 662.118 

Grinding wheel center. J. Macphail i. .662.239. 662,240 

Guns, firing mechanism for automatic quick-fir- 
ing, Dawson & Silverman 662.256 

Hackling machine, J. V. Bves 663,117 

Hanger. See Beam banger. Crank hanger. 

Hariiess pad former. J. A. Kramer 663.133 

Harvester, corn, A. N . Russell 6(12.309 

Hat brim rounding machine. J. Stewart. Jr. 662.176 

Hatchway cover fastening. M. Mulhollan d 662.130 

Hatter's tan k strainer. Dwyer & Whittaker 862,2.69 

Hay press, A. Bennett 662.341 

Hay press. A. Sherrer 662,100 

Heater and stock tank, combined, Schoenwetter 

& Schultz 683,098 

Heaters, automatic temperature regulator for 

water, A. Roesch 862,092 

Henting and ventilating system, L D. Smead 862.103 

Hinge safety guard, J. H Pmeo 862,201 

Hose and weeder, combined, G. A. Morrell 662,284 

Hoist, cannery, ,1. C. West 662.157 

Hoisting apparatus. H. C. Behr 663.163 

Horse controlling device, C. B. Willis 662.3:)1 

Hose coupling, C, Dlehl 662,225 

Hose reel, E. Cliff 661,953 

Hydrosuifite and making same, double, M. Baz- 

len 663,338, 662,3,39 

Incandescent mantle, A. Koch 682.170 

Insect guard, R. Forrest 662.261 

Ironing table. S. D. Dilts 661.960 

Jar closure. J. C. Mills 663,241 

Knitting machines, presser for spring needle, F. 

Hammond 862,288 

Knitting or like machines, driving means for, F. 

Wiloomb : 662,169 

Ladder. 1. M. Dlllman 862.060 

Ladder, store. B. W. Balfour 862.108 

Lamp. M. & V. B. Cahill 662.1d6 

Lamp, electric arc, J, J, Wood 662,048 

Lamp ventilator cap, street, A. B. Shaw 062,313 



Lamps, terminal connection for electric, A. J. 

Wurts 663,369 

Lathe screw cutting attachment, J. Cornells 662.188 

Lathe, tumi ng. F. R.Clark 663,371 

Lever locking mechanism, T. Cold well 662,,S64 

Linotype machine, F. J. Wich 662.106 

Liquid separator, centrifugal, F. J. Arend 661,943 

IjOcomotive boiler, J. T. Connelly 662.250 

Locomotive turntable, L. H. Shoemaker 662.031 

Loom.B. S. & W. L Stlmpson 862,320 

Loom beam attachment. C R. Saatweber 662.029 

Magneto-electric machine. Simms & Bosch 663,318 

Match machines, composition applying mechan- 
ism for. W. N. Palmer 662,297 

Measuring can. oil or gasolene, F. B. Uinkel- 

hein 662,273 

Measuring textiles and recording scales, etc., ap- 
paratus for, B. Sauermiicb 662,163 

Mechanical movement, P, Duchscher 662,061 

Medicinal boot or shoe, H. F. Crawford 663,223 

Melting furnace, A. Plat 662,019 

Memorandum blanks or the like, bolder for. H. 

Hake .^ 661,977 

Moistening stamps, envelops, etc., utensil for, C. 

L. Jenne 862,196 

Mold, C. F.Haglin 662,266 

Mortar mixing machine, D. W. McGrath 862,173 

Motor. See Fluid pressure motor. 

Mowing or grain cutting machine, J. McGougb.. 663,084 

Music leaf turner support, S. W ; Hornheck 662,235 

Mustache guard, D. B.Hubbard 6b2.120 

Needle holder. C.Truax 662,178 

Nitro toluylio aldehyde, J. Koetschet 662.074, 662.075 

Nut look, M. M. Bosworth 662.343 

Nut lock, W. N. Keen 662,274 

Nut lock, B. M. Reade 662,023 

Oar and rowlock connection. A. H. Bldredge 662,227 

Oil cup, M.J. Zahnlser 662.051 

Ov^n, J. L. Starks 662.175 

Oven, bake, W. Clauss 662,231 

Packinjt bag, J. Kinstler 862,000 

Packing case. E. A. Galbraith 862.190 

Paper bag holder. A. E. Brunson 662,112 

Paper drying apparatus, 6. A. Copenhafer 862,187 

Paper making machines, wire web guide for, T. 

Harvey. Jr 661,982 

Pen. fountain. H. Grass 662,367 

Pencil point protector and sharpener, combina- 
tion, W. L.Cranstone 661,955 

Petroleum and compressed air burner, Charon & 

Manaut 862,056 

Phonograph records, machine for reproducing, 

A.N. Petit 662,301 

Photograph, colored, P.M. C. Grenier 661.976 

Photographic finder, Magagnc~& Fulton 662.363 

Photographic plate rack. Crissy & Dulles 662,167 

Picture sup port, J. B abst 662,140 

Pipe hook, J. W. Berry 662.342 

Planter and fertilizer distributer, combined. S. 

D. Roop 663.135 

Planter, check row corn, J. C. Stanley 662.174 

Plow. Noble & Keeton , 663.131 

Plow attachment, E, H. Kuhl 862.002 

Plow, cultivating, C. L. Murpbree 662,081 

Pole for telegraphers, etc., B. W. Serrell 662.812 

Pole top, P. G. Reynolds 662,244 

Power, mea ns for transmitting, W. Lay 663,077 

Power transmitter. F. S. Weatherly 662.179 

Power transmitting device. A. L. Biker 662,306 

Press for embossing, etc., C. Seybold 662.099 

Printer's rule, C. C. Marder 662,365 

.Printing press gage, G. C. Wolven 662,047 

Pruning implement, R.Alhach 662,052 

Pulley, J. Winter 662,048 

Pulley, conveyer, M, Garland 661,970 

Pulp wood chipper. A.O.Lombard 663.238 

Pump, W. Wiidman 662,180 

Punching bag support. Whitely & Duncan 662.045 

Railway switch, H.O'Shea 662,016 

Range finder and turret, combined. R A. Fiske.. i>61.968 

Ratchet for pulleys, etc., roller, G, K.Hall 661,978 

Recording instrument, message, J, J. Buddick... 662.308 

Rifle, C. J. & C.Hamilton 662,068 

Rifle, repeating air, W. J. Burrow 662,054 

Rocker fan attachment, J. J. Myers 662.243 

Boiling mechanism. L. D. Davis 862,146 

Boiling mill tranfer table, Brysonft Evarts 662,348 

Safe, J. H. Howard 661,989 

Sampling, averaging, mixing, and storing ma- 
terials in bulk, T. A. Edison 662.063 

Sash bolder and fastener, W. A. Hulme 

Sashes, securing flexible material to window, O. 
M. Edward s 

Saw guide, band, A. Cunningham 

Scai» beam, C. G. Strubler 

Scale, computing, J. H. Schneider 

Scales, dead rail stand for track, J. A. Rishel 

Screening apparatus. T. R. Jordan 

Screw, F. W. Bodd :.... 

Screw machines, etc., tool turret for, F. E. 
Weils 

Sealing device, tiottle, H. T. Gay 

Seed delintiug machine, cotton, H. Barditzky — 

Sewing machine darning attachment, W. Bagen. 

Sewing machine needle. S. S. {ioszell 

Shade roller, spring, B. F. Hartshorn 

Shafting, geared flexible, E. B. Collins 

Shears, H. A. Decker 

Shelf protection, W, H, McNamara 

Shingle, metallic, C. A. Galvin 

Ships, means for controiUng water ballast in, G. 
B. Wilicox 

Shoe trimming machine, O.A.Davis 

Sifter, C. S. Broadman 

Sifter, ash, S. 0. Hart 

Skirt protector, S. B. Sowden 

Sluice gate. Prescott & Furber 

Smoke consuming furnace, J. Slater 

Smokehouse, Simpson & Senior 

Snow melter. J. Mandrey 

Soap, G. A. Schmidt 

Soap press, E. J. Forrester » 

Spark arrester, B. Cory 

Speed changing mechanism, Fischer & Otto 

Speed mechanism, varying, H . B. Mitchell 

Spraying device, liquid, J. P. Johnston 

Stable, J, Hlnks 

Stapling machine, Ariggs & Barrett 

Stay bolt, G. R. Joughins 

Steam boiler, L. J. Harris 

Steam boiler, A. Mercer 

Steam generator, Davies & Boss 

Steam generator, C. L. Palmer 

Stitch machine, ornamental, I, B, Burdick 

Stove, J. E. Hatch 

Stove, cooking, A. S . Tompkins 

Stovepipe, W. Haylor 

Stovepipe collar bolder, W. E. Sykes 

Strainer, milk, E. S. Lagerquist 

Street sweeper, W. J. Cowan 

Sucker, Britton & Morrow 

Sulky rake, W. Lincoln 

Swimming device, K. F. Hoglund 

Syringe, vaginal, J. A. Bell 

I'able tops, etc., changeable support for, Sargent 
& Dover 

Tap and die, F. Bbmke 

Tap, collapsible screw threading, S. B. Leidy 

Tar kettle, fireproof, B. Cubbidge 

Telegrams, means for rapidly transmitting, Pol- 
lak & Virag 

Telegrams, rapidly transmitting, Pollak & virag. 

Telephone receiver, H, H, Hipwell 

Thill coupling, W. S. Castle 

Thill coupling, J. G. Parsons 

Thill coupling, A. H. Worrest 

Threshing raach ine feed regulating mechanism. 

E. B. Kline 

Throat shield. W. W. McCormick 

1'ire, W. A. Wright 

Tire and shoe, pneumatic, A. Vreeland 

Tire for vehicles, elastic, H. Tolman 

Tire, non-puncturable pneumatic. E. L. & S. B. 

Alexander 

Tire, non-slipping rubber, K. A. Enlind 

Tire, vehicle, W. F. Masters 

Tires, inner tube for pneumatic, T. R. Palmer — 

Tobacco stripping and booking machine, J. R. 
Williams 

Tongue tip. A. A. Lerbakken 

Tool, combination. J. C. Lewis 

Torch and heater. C. L. Ge Frorer 

Toy hoop. P. A. Smith 

Toy moneybox. W. H. Dietz 

Track structure. H. O'Shea. 

Ti-anslating device. F. M. Bell 

Trolley, H. S. Goughnour 

Trolley, F. A. Merrick 

Truck, car, A. B. d u Pont 

Turfing implement, H. B. Lawrence 

Typewriter, J. P. Angell 

Typewriting machine. W. J. Barron 662,141, 

Typewriting machine, C. L. Fenton 

I'ypewriting machine, C. Gabrieison 

Typewriting machine dog. H. Allender 

Umbrella lock. B. L. Appleby 

Vacuums, gaging high, J. Waring 

Valve, A. W. Cadman 

Valve, balanced slide, L, W. McDonald 

Valve, compression engine, U. J, Scbmick 

Vehicle, J. A, Hametback 

Vehicle driving gear, motor, B. W. Blston 

Vehicle driving mechanism, motor, J. B. Thorny- 
croft.. 

Vehicle frame, motor. F. B. Parker 

Vehicle, motor, T. B. Dooley 

Vehicle, motor, J. E. Thoruycroft. 



681,991 

661.963 
662.254 
662,867 
662,097 
863,246 
661,996 
662,134 

662,209 
662,263 
662.837 
662.202 
663,307 
662,148 
661,954 
661.958 
862.014 
662,263 



683,355 
863,111 
663,269 
862,246 
663,022 
662,102 
662,318 
662,280 
662,006 
662.:<66 
662,114 
661.967 
662.380 



661,987 
882,184 
862,071 
682.232 
663,080 
662,256 
662,296 
662,186 
661.984 
662,826 
662,333 
662,041 
662.379 
662,057 
662,346 
663.078 
662.069 
662.840 

862,136 
682,064 
662,361 
662.253 

662.020 
663,021 
661,988 
861,952 
862,200 
682,060 

663.001 
862,150 
862.832 
662,208 
662,177 

662,160 
661.966 
662,008 
862,133 

663.213 
662.,S62 
662.005 
662.191 
663,0.34 
662.069 
662,017 
662,110 
661.976 
663.009 
861.962 
662,004 
662.3:i3 
862.142 
662.230 
662.147 
662.210 
662.,334 
662,166 
662.249 
663,287 
663,154 
662.267 
661,964 

663.207 
662.298 
663,372 



Vehicle, motor, H. G. Underwood 662,138 

Vehicles, power device for road, R. B. Robert- 
son... 663,026 

Velocipede, F. B. Hunt 661.992 

Vise, P. Anderson 661.942 

Voltage controller, multiple, G. S. Dunn 662.375 

Vulcanizer. P. Funck 662,231 

Wagon, lumberor log, J. H. Harris 661.982 

Wasbboiler. steam. J. C. Greiner 66^.^ 

Washer, A.Lamm 6(B,<I03 

Washing machine, piece. C. C. Kenyon 662.377 

Water cooler dispensing device, F. A. Emerick.. 662.168 

Water pressure regulator, O . Mueller 662.013 

Watering apparatus, stock, J. H. Hanson 6*11.980 

Weighing machine, automatic, J. W. Berry 661.945 

Well drilling mechanism, artesian, L. J. McNutt. 662.289 

Wheelbarrow. V. A. Gates 662.066 

Whim, J. H. O'Brien 662,393 

Whipsocket, O. Cartel' 662.219 

Windmill, J, Calder 662,166 

Windmill driving gear, L. W. Noyes 663.015 

Wire, coated, J. H. Vinton 662.247 

Wire drawing machine draw in. J. W. Hawkins.. 662,273 
Wire drawing machines, adjustable die bolder 

for, J. W. Hawkins 663,271 

Wire rope sockets, making metallic, W. S. Bidle. 662.316 

Wire stretcher, B. H. Passmore 662.133 

Wire tightener, W. A. Short 662,101 

Wood impregnating apparatu 3, Stern & Kemp- 

ner 682,101 

Wood impregnating compound and making same, 

J. Rutgers 662,310 



DESIGNS. 

Bicycle or like tubular frames, fork for, Fauber & 

Price 33,596 

Bicycle or like tubular frames, fork for, A. M. 

Price 33,697 

Bracket for curtain poles and window shades, A. 

Anderson 33,688 

Bread or similar article, loaf of, Freihofer & Han- 
son 33,610 

Bread or similar article, loaf of, Hanson & Frei- 
hofer 33,609 

Brick, fire, W. M. Brinkerhoff 33.601 

Brushes, etc., back for, W. F. Marshall 33.575 

Buckle, J. L. Poalk 33.577 

Calendar, M.C. Hall 33.572 

Car coupling knuckle, S. J. Meeker 33.591 

Comb, F. W. Grell ,33.574 

Comb and pencil holder, F. J. French 33,573 

Concentrating minerals, tube for, T. R. Jordan, 

33,578, 33,679 

Corset side section, B. T. Muir 38.606 

Cycle crank hanger, motor, G. M. Holley 33.699 

Cycle frame, motor, G. M. Holley 3;i,598 

Dispensing vessel, B. F. Merssmann 3:i.582 

Door hanger pulley frame. P. A. Myers 33,590 

Kngine frame, gas, Q. A. Timhlln 33,592 

Eye, garment, A. M. Marshall 33,676 

Game board, F. D. Fuller 3:1.604 

Glass, sheet. W. Buttler 33.603 

Grave headpiece. E Bick 43,602 

Pan cover, bake, Hanson & Freihofer 33^583 

Ring, G. A. Henckel r 33.607 

Bug, etc., L. M. Armstrong 33.608 

Sewing machine frame. H. J. Hancock ,33.585 

Shoe arch spring, J. Slater 33,605 

Sprayerbody.G.F, Clark 33,580, 33,581 

Telephone case, slot, W. A. Foss 33.593 

Telephone pole box, W. D. Gharky 33.694 

Tool handle receptacle, E. B. Higgins 33.589 

Towel holder. L. McCutchon ,3:1,584 

Vapor burner, I. N, Marquis 33.587 

Wagon body, P. J. Reid 33,600 

Weather vane, D. Haight 33.686 

Wheel, sprocket, W. E.Norton 33.595 



TRADE MARKS. 

Agricultural machinery, Deering Harvester Com- 
pany ■. 35,488 

Apparel, certain named wearing, H. Black & Com- 
pany ; 35,451 

Beer. National Brewery Company 36,466 

Bottle washing machines. A, E. Rich 35,487 

Canned fresh water fish. Buckeye Dish Company.. 36.478 

Canned meats, F. Wolferman §6.474 

Cement, Portland, Hammer Society 35,461 

Chucks, lathe and drill, Westcott Chuck Com- 
pany 35.486 

Coats, sack. Sweet. Orr & Company 36.449 

Cotree substitute, W. Brenow 35.467 

Coffee substitutes. D. H. Smith., 36.468 

Corsets and bust forms, Bortree Corset Company 36,462 
Dairy products, certain named. New York Con- 
densed Milk Company 35,47J 

Dampers for hot air pipes and smoke pipes, S. M. 

Howes Company 35.482 

Firearms, Remington Arms Company 35.4ff 

Flour, wheat. Duluth Universal Mill Company.... 36,472 

Gin, Tanqueray. Gordon & Company 35.465 

Groceries, certain named, Cudahy Packing Com- 
pany 35,476 

Groceries, certain named, J. F. Humphrey & Com- 
pany .• 35,477 to 15,479 

Jelly, butter, cider, and boiled cider made from 

apples, A. A. Low 35,469 

Leather, tanned, B. D. Eisendrath 36,454 

Medicinal preparations, certain named, J. W. 

Hahn 35,462 

Mineral waters and drinks made from same, F. F. 

Whittier 35.464 

Paint composition. A. L. Bice 36.468 

Paints and enamels, Gerstendorf er Brothers 36,459 

Paper, carbon. Typewriter Cushion Key Com- 
pany 35,448 

Petroleum, refined, R. C. Corner 36,460 

Pianos, O. Wissner 36,480 

Pipes, pipe couplings, and pipe flttings, Central 

Foundry Company 35,483, 35,484 

Poultry, dressed, Priehe & Simater 86,476 

Preparations for the complexion, G. T. Brandon.. 85,468 
Shirts, bed robes, and panjamas, D. Jones & Sons 36,450 
Stoves, ranges, furnaces, and parts thereof, Pitts- 
burg Stove and Range Company 35,481 

Toothpicks, wooden, C. Forster 35,466 to 36,457 

Underwear, certain named article of, H. L. Ford- 
ing 35,453 

Wine, jelly, and preserves made from wild grapes, 

A. A. Low 35,470 



LABELS; 

' A. B. C," for beer, American Brewing Company. 

7,909 to 7,911 

* American Gentleman Rye Whisky," for whisky, 

A. Herzherg 7,914 

' Armoza," for cigars, American Lithographic 
Company 7,902 

• Blue Label," for whisky. A, Forbes 7,913 

' Crystal Rock," for beer, Cleveland & Sandusky 

Brewing Company 7,912 

' Dotty Dimple," for canned tomatoes. United , 

States Printing Company 7,897 

' Horse Radish Jack," for horse radish, A. Cliff . . . 7,899 
' La Introduction," for cigars, Schmidt & Com- 
pany 7,906 

' Love Knot Brand," for canned tomatoes. United 

States Printing Company 7,896 

' Montana Sport," for cigars, Schmidt & Company 7,905 
' Murillo," for cigars, Cuban American Manufac- 
turing Company 7,903 

' Nanine," for cigars, Schmidt & Company 7,904 

' Oil of Vanilla," for an extract, D. Lament 7.898 

' Pa-kal." for a m edicine. A. H. Olmstead 7,901 

' Railway Supplies and Pulp Wood," for railway 

supplies, etc., 1.. R. Martin 7,916 

' Sand Stone Brand," for butter, J. E. Amend.. ... 7,894 
' Sliver Creek Creamery," for butter, J.J. Powers 

& Company 7.893 

'The Blue and the Gray," for beer. American 

Brewing Association 7.908 

' The B'amous Maryland Carpets," for carpets, J. 

HinesiSon 7,916 

'The New Process Butter Company," foroleo- 

margarin and butterln, G. D. Davis 7,895 

' The We Girls Company Cigar," for cigars. We 

Girls Company 7,907 

' Woman's Eriend," for an antiseptic, Standard 
Remedy Company 7,900 



PRINTS. 

" La Numancia," for cigars, Schmidt & Company.... 275 
" The We Girls Company," for cigars, We Girls 
Company 276 

A printed copy of the specification and drawing of 
any patent in the forepoine list, or any patent in print 
issued since 1863. will be furnished from this oflBce for 
10 cents, in ordering please state the name and number 
of the Patent desired, and remit to Munn & Co., 361 
Broadway. New York. 

Canadian patents may now be obtained by the in* 
ventors for any of the inventions named in the fore 
BOinff list, provided *hey are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
Instructions address Munn & Oa, 361 Broadway, Now 
Tork. Other foreign patents may also be obtained. 
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FOR FINE, ACCURATE WORK 

Send for Catalogue B. . 

SENECA FALLS MFG. CO. 

695 Water Street, 
SedecaFalls.N.Y., U.S.A. 



■ t nG NE.&Fnr>-M machine: shop outfit; 

I " ATllre^ f OOLS AND SUPPLIES. ;™' 



Tool Toics Torsoly Treated. 

There i a n o book I n the world devoted 
ezclaBiTely to the description and 
illustration of Tools for all trades 
except the thoroughly up-to-date and 
improved edition of 

MONTGOMERY & GG.'S 
TOOL CATALOGUE. 

It is a handy book of ready information 
about every known tool and baa a co- 

§iou8 index f o r reference. Pocket size. 
ent by mail for 35 cents. 

MONTGOMERY & CO., 105 Fulton St., New York City. 




WORK SHOPS 

of Wood and Metal Workers, with- 
out Bteam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ^ 

allow lower bide on jobs, and give 
greater profit on tbe work. Machines 
sent on trial 11 desired. Gatulog Free. 

W. F. & JOHN BARNES CO. 
1999 RUBY ST., ROCKFORD, ILL. 




PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF GHARBINB 

MACHINE 

For School, College or 
X Kay work. 

B^* Circular free. 

E. S. RITCHIE & SONS, 

Brookline* mass. 

THE JOHNSON ROTARY PUMP. 

Simpleof construction, positive 
in action, easy and quiet in ope- 
ration. Especially adapted to 
pumrping snap, oil, sugar, lard, 
glucose, acids, starch, triue, var< 
nisb, com and water, malt, etc. 
i^arge sizes f i>r irrigation. 

Klade as a belt or steam pump^ or com- 
bination, or operated by electnc motor 
*r gaaoline engine. Manufactured by 
DAVI6-JOHN60N CO., Station V, CHICAGO, II,L. 





; ONE-HALF YOUR I 
ifjf i^n ff k We Tell You How. | 

Rochester Radiator Co. 26 Furnace St. Rochester* N.V. 



FUEL 



CUYER'S PATENT 

DESULPHURIZING FURNACE. 

Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 
Casilia 514, LIMA, PERU, 8, A. 



HENRV OUYlfiK, 




The Refection of Pipe Threading 

is admltted-tb be reached when our 
No. 9J^ MPE THREADING 
MACHINE 

is used. As a hand machine it is the 
only ope known that will cut and thread 
an a inch pipe with ease and satisfac- 
tion. One valuable feature is, that it 
has no arbitrary lead screw for deter- 
mining style or pitch of thread to be 
cut. |^~ Send for Catalogue. 

THE MERREIiL MFG. CO. 
301 CnrtissSt., Toledo, Ohio. 




PERFECT- PUMP • POWER. 

is attained only in the 
TABER ROTARY PUMPS 

They are mechanical, 

simple and durable.Will 

pump hot or cold fluid, 

thin or thick. Requires 

no skilled mechanic. Most 

power at least cost. All parts 

laterchangeable. Made of 

g Iron, steel or bronze. Can be 

^ drivfin by belt, motor or en- 

Large Illustrated Catalogue free. 

-- "■ " " ■ ,N.Y.,U.S.A. 




srlne attachment. „ 

TABER PUMP CO., 32 Wells St., Buffalo 



ZEPHYR MAGNESIA 

PLASTIC COVERING. 

Unequaled as a non-conductor of heat for use on aU 
steam and Are he»ted surfaces. 

Guaranteed to cover 40 square feet, flat surface, 1 inch 
thick, and weighs only 60 pounds per bag. 

Magnesia Asbestos Moulded Sectional Covering, 
Felled Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 
Asbestos Cement, and a complete line of insulat- 
tag materials of all kinds. For prices address 

THE CORK FliOOR AND TILE CO., 
Kit9 Conffreas Street, Boston, Mass. 





In order to introduce the ne\/ edition of this Great Library, the publishers 
have arranged with the American Newspaper Association to supply a limited 
number of sets to its patrons, on special terms, among which are the readers 
of the Scientific American. 

Unparalleled Offer to Scientific American Readers ! 

THE NEW 1900 WERNER EDITION OF 

Encyclopedia Britannica 

Thirty-one lar§:e volumes, 8x1 1 inches, 25,000 pa§:es. 



WEBSTER'S ^Sfc\",^N"A?v'" FREE! 



WE DELIVER, 
FREIGHT PAID, 
ON RECEIPT OF 

Balance at the Easy Rate 
Ten Cents a Day. 



$1.00 



THE NEW WERNER 
EDITION OF 1900 

is a magnificent set of books ; it is printed 
upon a superior quality of book paper^ is 
strongly and elegantly bound, and above all 
the 

Type is Lar§:e and Clear. 

It is equal in every respect to the English 
edition, of which it is a complete reprint; 
and in addition, our subscribers receive the 
Werner Supplement, in five volumes, which 
brings information to date, and is essential 
to American readers. 

A COMPLETE 
FAIVIILY LIBRARY. 

A Library of His'ory, Biography, I,aw, 
Literature, Fine Arts, Natural Sciences, 
Games and Pastimes, Medicine and Hygiene, 
Philosophy and Psychology, Economics and 
Political Science, Theology and the Science 
of Religions. 

It Is a Library for the Merchant, the 
Student, the Young People and the Busy 
World. 

A Library Without a Rival in Complete- 
ness, in Authority and in Up-to-date-ness. 

Revised to Date. 




Our Offer ro 

Scientific American Reader;, 

On receipt of $i.oo, balance in small monthly pay- 
ments of $3. CO each, we will send, freight prepaid, a 
complete set of 

(i)— THE e;ncyci,ope;dia britannica. 

(2 —THE GUIDE TO SYSTEMATIC READING. 
(3)-WEBS TER'S ENCYCLOPEDIC DICTIONARY. 
(4)-A SOLID OAK BOOKCASE. 

SEND $1.00 TO-DAY IfLll^n^lZ^il 

tunityj or write for full particulars, mentioning 
Scientific American. Money will be refunded ii 
not satisfactory. 



The American Newspaper Association 

148 Fifth Avenue, New York. 



HALF A BILLION 

ADVANCE IN VALUES 

of Stocks on the New York Stock Exchange 
in four days of last week following Election 
shows that eonfldence is fully restored. 

Mining Stocks Lead the Boom, 

and for the next few years stocks in legiti- ^ 
mate working mines will pay the holders enor- 
mous profits if carefully selected through a 
responsible house. We do the largest exclu- 
sive Mining, Banking and Brokerage business 
in the United States, and by our thorough 
methods of investigation and monthly reports 
from our own representatives and experts in 
the respective camps have invariably made 

PROFITS, NOT LOSSES, FOR OUR 

CUSTOMERS. 

We have several first issues low-priced stocks 
and dividend payers which will pay very large 
and immediate profits, that any Investor desir- 
ing unusual interest and absolute security of 
principal should investigate. Send for pamph- 
lets of our 4 successful properties in combina- 
tion and booklet, *'About Ourselves," describ- 
ing our successful methods and showing how 
the excessively large profits of mining invest- 
ments can be obtained with no risk of Ibss. 

DOUGLAS, LACEY A CO,, 

Bankers & Brokers. Mining Stock Exclusively 

66 Broad w ay— 1 7 New St., New Yo^. 

BRANCHES : 

CLEVELAND: " The Cuyahoga " Buildine. 
PHILADELPHIA: " The Betz " Building. 
BOSTON: " The International Trust Co." Building. 



AMERICAN PATENT8. — AN TNTER- 

estina and valuable table showingthe number of oatents 
granted for the various subjects upon which petitions 
have been filed from the bepinninc down to December 
31. 1894. Contained in Scientific American 8up- 
PT-EMENT, No. 1 00'2, Price 10 cents. To be had at 
this office and from all newsdealers. 




ARTESIAN 



Wells, Oil and Gas Wellsdrilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WB3LL ENGINEERING AND SUPPLY CO. 
~ """ Liberty Street. New £ur.K. U. s. A. 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpomts: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. J(M»2. Price 10 cents. 
To be had at this oflBce and from all newsdealers. 




Telephones, 

for InterioriShort Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



"The Reeves" 
Variable Speed 

Countershaft 

for securing any speed without 
change of belt or loss of time. Es- 
pecially adapted for all kinds of Iron- 
worki g Machinery Iron Lathes, 
Planers, Boring Mills, Shapers, etc.; 
Cement Machinery, Experimental 
Machinery— in fact all kinds of ma-: 
chinery requiring a change of speed. 
With it a large Increase and a better 
grade of work can be produced. 

t^" Send for handsomely illustrated 
eataZogue " S. AJ"* free. 

REEVES PULLEY CO. 

COLUMBUS, IND.. U, S. A. 



ALL STEEL NAIL NIPPERS. 

THE RIGHT SHAPE AND MADE TO USE. 

For Lifting and 
Cutting Inqrown or 
Heavy Nails, They 
Have No Equal. 

No. 100, like cut, 4^ 

Incbes Long. Price, 75 Cents* with Leather Case. 

fW Send for Catalogue of other Manicwe Ooods. 
Emil Forquignon Mfg. Co., 836 Broadway, New York. 




ForSale.Machinery 

Now at Norton Mills, Vermont. 

IN SAW MILL AND PLANING MILL. 

1 Double Kngine, 200 Horse Power 3 Boilers. 1 Circu- 
lar Saw Board Machine ; Carriage 24 ft. 1 Circular Saw 
Board Machine ; Carriage 55 ft., i Parallel Edger ; Edge 
40 ft. 1 Clajiboard Machine. 1-Lath Machine. IShin^e 
Machine. I Clapboard Planer ittoublel; S. A. Wood's 
make. 3 Planers and Matcbers t S. ^ Wood's make. 1 
Bdger ILight). 1 Planer (Heavy). '1 Steam Engine, 50 
Horse Power. Butting, Trimming Saws, Fixtures, 
Shafting, Belting, etc. Apply to 

STUAET A. BALDWIN, Norton MUls, Vt, 




The Paris Exposition. 

This award was made by au inter- 
national JURY OF twenty-five MEM- 
BERS, AND IN competition WITH 
TWENTY OTHER TYPEWRITERS. 

The Smith Premier Typewriter Co., 

SYRACUSE, N. Y., U. 8. A. 



Williams' 

Shaving 
Stick i 



The O/ilij Hind 
f/iiii flufif -^ 
Dfiy on the 

Ktie ■• - 




i 



SOLD EVERYWHERE. 

Williams' Shaving Stick, 2Sc. 

Qenuine Yankee Shaving Soap, lOc 

Luxury Shaving Tablet, 25c. 

Swiss Violet Shaving Cream, SOc. 

Williams' Shaving Soap (Barbers'), 6 
Round Cakes, i lb., 40c. Exquisite also 
for toilet. Trial cake for 2c. stamp. 

The only firm in the world making a 
specialty of SHA VING Soaps. 

TUB J. B. WILLIAIHS CO., Glastoabury, CL 

LONDON PARIS DRESDEN SYDNEY 



Queen Transits and Levels 

High Grade Instruments with the Latest Improvements. 

160 page En- mmmmmm^m^^^mim^mmammm 240 page Math- 

glneering I TUC ATT'C'dtf I ematlcal Cata- 
Catalogneon I 1 lie UUdJil I logue on ap- 
appllcation. lH^^^HHM^^.^_MaJ plication. 

ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 
nil ECU !b Pn Optical and Scientific 
yUCCN 06 UU., Instrument Works, 



59 Fifth Ave., New Yorlt. 



)010 Chestnut St., Phiia. 




CxQO^X^ONN "4. \N\Ut\-\\A|Vt\. 






1"-^. 
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XO MirtE OWNERS 

You Deedallolsting Engine. 

You want Ihe best, strongest, 
safest, most up-to-date engine 
that is made — the most durable ] 
and yet the greatest 
saver of money. SendJ 
for our free catalogue" 
and state the size of en-i 

fine you want. We 
uild them foi mines, 
quarries and docks. Both| 
friction and geared] 
hoist, 6 to 150 H. _ . 
Allparts easily interchangeable. WEBER GAS A GASOliNE 
EXGINE t;0., F. O. Box 1114-a, Kansas City, M^ ~ 




'"l^WITs^s KEROSEf 

and GAS Engine 

burns KEROSENE cl _ 

safer than easollne. a.vt\^ 
matic, simple, reliable No 
electric battery or flame used 
Perfect regulation.Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ing storage batteries and 
all povrer purpoaes. 

1^" Send for Catalogue. 
A. MIETZ. 

I28-13S MoTT St., New Yokk. 
Markt & Co., London, Ham burg,Pari8 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best is always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, FREEPORT, ILL. 





ABhmB 



PALMER BROS., 



PAIi M E R Stationary 
and Marine Gasoline En- 
gines and Launches. Motor 
Waeron Engines, Pumping 
Rnglnes. 

t»" Send for Catalog, 

. MIANUS, CONN. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute 
ly safe. Single, double and 
triple marine and stationar> 
motors from ^ to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 





NEW YANKEE" 
DRILL BRINDER. 

A MECHANICAL TRIUMPH. 

of time saved. No calipers, gauges 
or measuring instruments. Any clear- 
ance obtained instantly. Simplest ma- 
chine ever invented. 

Send for catalogue of 10 styles. 

WILMARTH & MORMAN CO., 

153 CanalSt.. Orand Rttfrlds, Hich., IJ.^.A, 



MILLS FORALLMATERIALS. 

OUR BUSINESS IS TO MAKt 
MACHINERY FOR GRINDING 
GRAIN, CRUSeiNG ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS or MATERIALS TROM COT- 
-- TON-SEED TO ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 

■■CESS. IF YOU WANT 
L ANY KIND or A 
ijMIU OR GRINDING 
^4A€mNE,C0Mt TO 
US AND YOU WILL 

OtTTHLBLST 

^, AND STILL SAVE 

niM WirH US QNcfAJVn^Z:, MON EY, , 
^'^Ps7,^ATirr^,7 f«>^:>HcT ^OIJ WONT CHAt^'^ 

SPROUT, WALDRON & CO. 

UNil^ CATALOG N9 4.) MUNCY, Pa 



m 
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December t, 1966. 




NICKEL 

AND 

Electro- Plating 

Ipparalos and Malerui. 

TBB 

Hanson &VanWinkle 

Co., 

Newark. N. .1. 

ISB Liberty St., N. V. 

30 & 32 S. Canal St 

Cblcaffo. 



RESTFUL SLEEP 

In Camp, on the Yacht and at Home* 

"Perfection" Air Mattresses, 

CUSHIONS and PlliliOWS. 




Style 61. 



sni 



showing MattresB deflated. 



Also 



Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 
B^* Send for Illuatrated Catalogtte. 
MECHANICAL FABRIC CO., PROVIDENCE. R. I. 

Porter's fjmmt Jirm. 

No Bit in the Horse's Mouth. 

HorBemen indorse this Bridle 
because it is the best for all horses. 
It prevents frothing, lolling of the 
tongue, etc. No more trouble with 
sore mouths. The hardest puJlers 
driven with ease. Every lover of 
the horse should use it, because it 
is humana Equipped with 
Straps to Fit Any Bridle. 
Retail Best Grade Nickel, - $5.00 
Retail Best Grade Enamel, 4>00 
Second Grade Nickel, - - - 3.50 
Second Grade Enamel, - - 3.00 

If your hardware or harness 
dealers do not have tbem write us. 

Sent prepaid on receipt of retail price. 
State if you use side-check or overdraw. Agents Wanted. 

PORTER HUIUANE BRIDLE CO., 
Dept. A, Sudbury Buildins:, Boston, Mass, 




CROOKES TUBES AND ROENTGEN'S 

Photography .—The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. Scientific Amkhican Supple- 
ment, Nos. 181. 189, •^3>, ■543, '244, 79*2, 7».> 
»U5, 0U8, I050, 10.14. I»a5. 1056, 10'57. also 
Scientific American, Nos. 7, 8* 10 and 14. Vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on CrooKes tubes and 
the experiments performed with therti. Amoncr them 
will be found i*rof. Crookes' early lectures, detailing 
very iufly the experiments which so excited the world, 
and which are now again exciting attention in connec 
tion with Roentgen's photngraphy. Price 10 cents each 
To be had at this oflBce and from all newsdealers. 



SENT OK TRIAL. 

Prepaid to any address* 




Coggesball Patent V Steam Tube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 
II n Moifiture, Saves cost quickly. A trial costs 

n U Scale. Cleans from end to end. yon nothinsT 
The Coggeshall Mfg. Co., 123 Liberty St., New York. 




Acetylene Gas Lighting 

Reduced to the most 

Efficient, Safest, Simple 

and Economical Use. 

We guarantee our machines per- 
fectly , automatic in action, to ex- 
tract all the gas from the carbide. 
and absolutely no over production 
ex loss of gas. Approved by the va^ 
rious Boards of Fire Dnderwriters. 
Standard sizes n to 160 lights. Ex- 
clusive territory given to responsi 
ble agenLs. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINt CO., 

Niagara Falls. N. Y. and Canada. 




U-as 



f$5^ 



\\^\: 



WB ARE SELLING 

Battery IlBiigingLaQips SIO.OO 
Telephone, coinpiete, - 5.95 
Electric Door Belis, - ' 1.00 
Electric Carriage LigbtPi 5.00 
Batterv Fan Mo-.or, - - 5.95 
Electric Hand I. arternr., 2.00 
Pocket Flash ijights, - 1.50 
MiiiiRlurc Electric Lsmps, .40 
18 Medical Batteries, - 3.9b 
Genuine Electric Delts, 1.00 
*12 Belt with Suspensory, 2.60 
Genuine Electric Insoles, .25 
Telegraph Outfits, - - 2.75 
Bauery Motors from $110 12.00 
Battery Table Lamps, - .^.00 
Necktie Lights. 76 cts. to S.OO 
Bicycle Electric Lights, 2.25 
Electric Cap Lights, - 2 #0 
Electric Ratlway, - - .^.50 
Battery Student Lamp, - 4.00 
Dry Batteries, perdozen, 2.25 
Electric Books at low prices. 
We uodcraell ill on Everything 
Eleclrlc«l. 

OHIO ELECTRIC WORKS 

CLEVELAND, O. 

lleadquartera for Electric 

Noveltiesand Supplies. 

Agents wanted. Send for tiew 

Catalogue, just out. 




American Sheet Steel Company 

Battery Park Building 

New York 

Manufacturers of all varieties of 

Iron and Steel Sheets 

Black and Galvanized 

W. Dewees Wood Company's 

Planished Iron 

Wellsville Polished Steel Sheets 



If Your Eye Could See 

the filth that passes through or- 
dinary water faucets you would 
be alarmed and disgusted. I'hese 
germs are the causeof most dis- 
eases. Pure water W(>uW prevent 
them and perfectly pur^ water 
can be produced only by using 
the widely celebrated 

Berkefeld Filter, 

which is constructed on tlie most scien- 
tific and hygienic piinciple- Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 tainutes. 

Berkefeld Filter Co., 2 Cedar St., New York. 




TUBULAR 
DRIVING LAMP. 

I T is the only perfect one. 
IT will not blow or Jar out. 
IT gives a clear, white light. 
IT 18 like an engine head- 
light. 
IT throws the light straight 

ahead from 2O0 to 300 ft. 
IT bums kerosene, 

Send for hoik {free). 
E. DIETZ CO., 60 Laight Street. New York. 
M&ation this paper and get special discoimt, 
ESTABLISHED 1840. 







50 YEARS' 

EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
specialnotice, without charge, in the 

Scientific Jfmerican. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, |L Sold by all newsdealers. 

MUNN &Co.36,Broadwa,.New York 

Branch Office. 825 P St.. Washinirton, D. C. 



mllARRICAII CnillfCVilD — Elefetrio Light and Power Station Eanipment, Indastrial Bailwajs. 
nHnniavn WWHIC l VB Overfead Cable Systema, Coal and Ash OonTeyors, etc., Booentrio ShakiBIt 
Screens, Roller Soroons, Elevatom, Hoisting Engines, Clam Shell Backets, Breaker Rolls. Picking Tables, How* 
Standard Scales, Howe Gas and Gasoline Engines. Forcataloeae and prices, address the mannfacrarers. 



BORDEN & SELLECK CO., 



48-50 LAKE STREET, CHICAGO, ILL. 



NEW ILLUSTRATED 
CATALOGUE ''^S'eady. 



tali&g-CoBm Mm 

Address THE JEFFREY MFG. CO.. COLUMBU 



Send For 
Copy. 

COLUMBUS, OHIO. U.S.A. 



GERE GASOLINt ENGINES 

, |- , 1 »lMPltST BDATENSINErMAD 




MADE 

CABIN«-OPEN BOATS 

ENGINE CASTINGS, BOAT FRAMES 

6E0.fl.6ER£YAcHv^-yVHWte. 

' 6RAN0RAPtD$.MICM16AN. 



SECTORLESS WIMSHURST MACHINE. 

—This article gives directions for making. 4 illustra- 
tions. Scientific American Supplement' 1131. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for new catalogue. 




THE LAMP OF LAMPS 

For ever; outdoor purpose the new electric light, 

CLOVER LEAF LAMP 

Is the best, ^'ind and water proof, CaoDOt blow 
ont. Best forcarri^en, automobiles, yachts, boats, 
etc. A strong, sa& and haDdsome lamp — easUy 
convertible into % house lamp. Will ^V6 con- 
tinuous light for fifty or sixty hours. No smoke, 
no grease, no smell. Price, with S-cell battery, (15, 
American Electrical Novelty & Mtg, Co., 

355 Centre Street, New York. 
Write for I900-I90I Catalogue of Electrical Nov^ltiea. 



A DESIRABLE HOLIDAY GIFT. 
DRAPER'S 

Recording Thermooieter 

standardized and Warranted. 

Gives a correct and continous record 

in ink on a weekly chart. 

jy Write for Particviars. 

THE DRAPER HIFG. CO.. 

152 Front Street, New York. 




ACETYLENE APPARATUS 

Acetylene number of the Scientific America n- Sup- 
PLEMKNT, describiDK. with full illustrations, the most 
recent, simple or home nxide and commercial apparatus 
for generating acetyleneon the large and small scale. 
The pas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement. No. 1057. 
Price 10 cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to paire 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway New York. 



New System of Gas and 
Gasoline Engine Ignition. 

^«^ AUTOMOBILES, 

LAUNCHES, 
GAS ENGINES, POWER, 




ETC. 

WILLIAM ROCHE, 

illustrated Descrlp- Inventor and Sole Manufacturer 
tive Circular Free. New Standard Dry Battery. 

NEW YOK.K. CITY. 



4a VESEY STREET. 



N. Y. Camera Exchange. 

50^ Saved on all makes of Cameras 
Headquarters for Buying, Selling 
and Bzcnanging Cameras orLenses. 
Large assortment aiways on band. 

Developing, Printing^ etc. 
Photo supplies of every description 
at lowest prices. 

B^* Send 2c. stomp for bargain 
list. Addresa 
N. Y. CAMERA EXCHANGE, 114 Fulton St.. NEW YORK 




SPECIAL OFFER! 

American $f Typewriter! 

We will give the first person answering this ad., from 
each town in the United States, a splendid opportunity 
to obtain the American Typewriter, the only staadard 
low-priced typewriter on the market, on unusually at- 
tractive terms. Write promptly for catalogue and sam- 
ple work, and see if our offer does not interest you. 
American Typewriter Company, 267 B'way, New Yoric. 



Electrical Scientific Novelties. 



Models of 
LocomotiTes, 
Railways, 
Dynamos, 
Motors, eta 

Safe, 

Practical, 

Durable. 

THE CAELISLE & 
333 East Clifton Avenne, 




FINCH CO., 
Cincinnati, Ohio. 




Mannfactory Established 1761. 

LEAD PENCILS, rOLORBD PENCILS, SLA.TB 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, KULBBS. 
COLOBS AND ABTISI'S' MATERIALS 

78 Reade Street. • - - New York. N. Y. 
Paris Exposition', 190a. Grand Prize. Higli^st Award. 



REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
showing details, rontained In Scientific American 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



«•:•: 



. PERFORATED METALS'^MINING SCREENS 
% 'eoAL"" Ore Separators, RtvoLviHG"oSHAWMGsauHS 

A JIGS* STAMP BATTLRIES.'SS^* :-MILLINGiMININ&MACHIIttirf •::.• . 

,.ii!^HARRIN&TON& KING PERFORMING @ Jife&B, 



We Tell You All 
About it in 



THE BOOK OF THE 
NEW CENTURY 




The finest catalogue ever issued is youfs 
on request. If interested in typewriters, you 
ought to have it. 

American Writing Machine Co., 
302 broadway, new york. 



Cbe Cvpewriter Cxcbange 

IH Barclay St.. NEW YURK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209Nortli 9th St. 

ST. LOUIS, MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE, MD. 
536 California St., 

SAN FRANCISCO, CAL. 
We will save you from 10 
to 50% ou Typewriters of all makes. Send for Catalogue. 




The No. 4 
YOST 

WRITING 
MACHINE 



. The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking, 
beautiful work, strength, simplicity, and 
durability are shown in perfection in the 
No. 4 Model. 

Yost Writing Machine Co. 




NEW YORK CITY. 



LONDON, ENQ. 



NOW READY. 

AN AMERICAN BOOK ON 

Horseless Vehicles, 



Automobiles and 
Motor Cycles, 

OPBBATED BY 

Steam* Hydro-CarbQD* Ekctric and Pneumatic 

Motors* 

^ By GARDNER D. HISCOX, M. E. 

Author of **GtMt Gasolene and Oil Tapor Ensrlnes*** 

and ** Mechanical Movements* Devices 

and Appliances.** 

Price $3.00 Postpaid. 

This work is written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and mauufacturing advance of one of the 
most important innovations of the times, contributiuR 
to the pleasure and business convenience of mankind. 

The make-up and man^ement of Automobile V^ehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in loco.motion. 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of th&same. 

Large 8to. About 400 prices. Yery Fully 

Illustrated. 

t^" Send for circular of contents. 

MUNN&GO. 361 Broadway, New York 




Brass Band 

Instrumenttif Uruius Uniforms, 
Jk !^upp les. Write forcatalog, 44d 
lUnstralione, FUKt!; it gives in- 
formation for musicians "nd new 
bands. LYON & HEALY, 
SS Adams St.. €HIOAC}U. 





°«— 4)JX0ft. 

COMPLETE OUTf IT REGULAR GO0D$. 
HAM wooa'AVrtmAL rnnmn. sa«»f 

__ OTHCa »TTI.C. U» TO .BOO. «—-"•■■ 



December t, iQod. 
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That's where 

our education 

affects you. 



What The Interna- 
tional Correspond- 
ence Schools, Scran- 
ton, Pa., are doing : 

FIRST 

Teaching mechanics the 
theory of their work. 

SECOND 

Helping misplaced people 
to change their work. 

THIRD 

Enabling young people to 
support themselves while 
learning professions. 

250,000 students and graduates in Mechetiteal, 
Electrlcul, Steam, Civil und Mining Knclneer. 
Iiie; Arcliltet^ture; PlumblniE; Heating; ICet'rl* 
cerutloii; Pattern Dralllne; Itrawlng and Ike- 
Algnlnip; Chemistry ; Telegraphy ; Telephony ; 
Btenogrraphy ; Book-keeping:; EnKllcih Branch- 
es; Methods of Teaching. When writing, state 
subject in which interested. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Eitabllabedl891. Capital, (1,^00,000 

Box 942 Scranton, Pa. 



ELECTRICAL ENCINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC 
TRICAL ENGINEER?" 

We trach Rlectrical En^itieeririn, FLlectnc Lightirip, 
Klertric Railways, Mechanical Eiit;ineerinfr, Steam Kngi- 
iieeriiijr, Mechanical Drawing, at your ho niR by mail. 
iDStiliilt! indorsed by Thos. A. Kdlson and othVrs, 
KLECTRICAL E\<;iXKEIt IXSTITL'TE, 

Dept. A, a40-34a W. 3S(l St., New York. 




IMPORTED 




Acetylene Gas Burners. 

SchwaE2 Perfection Lava Burner. 
Iava Hlghafit awards in all Acetylene Bxpo- 
sitfona. Made of one piece of la/^a. Arc 



faultless &nO, . - . 
anteeA. ^~ 
IT r\ Blowing. 
M I Smoking. 
ri U Carponiaatlon. 
Perfect Alifniment. 



one tested, and guar- 
•end for Price lAst. 

Sole Agents for 
the U. S. and 
Canada. 



m. KIACHBERGER <& CO. 
50 Warren Street* New York. 



The Pipe of the Century. 

• THE... "MALLWeKROOT" """ent 

NICOTINE ABSORBENT AND VENTILATED SMOKING 

PIPE IS THE ONLY PIPE FIT FOR A 

GENTLEMAN'S USE, 

Yon may appreciate the exquisite flavor and taste 
of a Rood smoking tobacco, but you can never have that 
enjoyment with a dirtv, foul-amelliug pipe, thorouehly 
saturated with poisoQous nicotine Juices, so bitter and 
disgusting to the taste. This is effectually remedied in 
the " Malli nelirodL " where the juices are completely ab- 
sorbed before reachins the mouth, and assuring a cool, 
clean and healthy smoEe. Money refunded if not satis- 
factory. Pipes CTom 30 to 50 cents each, according to 
size and finish. Over 100,Q(ttaold in 1899 alone. 

Send for illustrated- circular "8. A." with prices. 

THE HARVEY A WATTS CO., 

27 5 Canal Street. N. Y. Station E, Philadelphia. 




CROSBY'S 
CLOVES 



Factory to Family by mail post-paid, 
Our great $3.00 black gauntlet fur gloves; ladies' Mncha 
kid gloves in any coror 81. 2&;'men'8 Mocha and Rein- 
deer gUives unlined and silklined $1.50 to $2.(i0; many, 
other kinds of glov^ and mittens BU- cf'nts and upwards! 
all ID illustrated booU^t **Glove Pointers. '* Natural 
Blaek Galloway^ Calfskins and other fur coats; 
Galloway whole hide robes. Taxidermy and Head Mounts 
ing in booklet * 'Moth-Proof." Doyou want hides or skins 
t&HQed f<nr rugs or robes f getour '^'Gustom T^n FoMac** 
We also boy ruwf urs. 

qpHBCKOSBY FRISIAN FUH COMFANYk 
1 10 00011 atr««(i IUclie«ter» N% Y» 



to 500 Scientific American" Subscribers 



THE NEW DISCOVERY 

that has elevated a Talking Machine 
to the Realm of Art. 

Technically speaking, the ZON-O-PHONE is a Talk- 
ing Machine : practically, it is something; very differ- 
ent. It is in the delightful entertaining, satisfying 
quality of its results that the ZON-O-PHONE is 
entirely different from anything you have ever 
heard before. ^ 




For the first time, the distinctly human quality of both the 
speaking and the singing voice is t.iithfully retained. For the flrat 
fame the colorature performances of the great sopranos, even to their 
&inttjst trills and most rapid runs, ar>j recorded wltntone Quality unlmpAlred and reproduced in amanner to delight the most critical. 
For the first time, the sweet and eluf^ive notes and chords of the Violin are succesgfully registered. For the flrst time, in the grand ensemble 
work of the orrhestra and military band, the detail of the various instruments ^tpreserved in tone eifects of' marvelous richness, depth and 
beauty. For the first time, also, extraneous noise is eliminated, even the scratch ot tbe needle. 

These superb results are largely due to the vast improvements we have been able to make in the records. 
By a secret process, recently discovered, we register thousa^nds of minute sound vibrations which are 
entirely lost by all other methods. To illustrate this to the eye :— ^pj^jg ^^^^ repre- 

sents a sound 
wave asrecord- 
ed by the old 
and now aban- 
doned Grara-o- 
phone process, 

and this line the 
same sound 
wave as re- 
corded by the 
new ZoN-o- 
PHONE process 
showing the 
multiplicity of 

vibrations which have before escaped registration. In other respects also, the ZON-O-PHONE is a vast 
improvement over all other Talking Machines, including the Gram-o-phone, which we have abandoned, 
including its name. In one word, the ZON-O-PHONE is the only ARTISTIC, and therefore the only en- 
tirely satisfactory Talking Machine. Its repertoire of Records covers eveiy thing available in the amuse- 
ment world ; and as a source of lasting, varied and delightful Home Entertainment, it is without a rival. 

SPECIAl. OFFER TO 500 SUBSCRIBERS OF THE "SCIENTIFIC AMERICAN." 

If you are actually a subscriber to the "Scientific American," we willsend you a ZON-O-PHONE 
outfit complete, including Zon-o-phone, Amplifying Horn, Sound Box and 200 Needles, with four superb 
Zon-o-phone Records, on payment of One Dollar as an evidence of good faith, provided you are One of 
the first 500 aabserlbfrii who answer this Advertisement The ZON-O-PHONE outfit will be sent on 
these terms, subject to 24 hours examination If you are pleased with it, as we are sure you will be, it may 
be bought outright for $20 00, or on installments, as may be agreed. If, after examininjj the ZON-O- 
PHONE, you do not desire to keep it, we will refund the $i 00 on receipt of the ZON-O-PHONE outfit. 

NATIONAL QR4n-0-PHQNE CORPORATION, 874 Broadway, New York. 




THE ORIQINAL AM) GEKUIH€ :=: 




Rubber Goods: Perfectly iml- 
^tate linen. Are durable and 
ieep white. Tbey go to all 
parts of tbe Globe. Write for 
[SSa^alog. We want Agents 
everywhere. M'f'd only by 

Windsor Collar & Cuff Co., 
Windiso.r, CQnn. 



THE MODl^.RN ICE YACHT.— BY GEO. 

W. Polk. A new and valuable paper, containing full, 
prectlcaidirections and speciflcattons for th© bonstruc^ 
liun of the fastest ajDd best kindsof IqeTa^htaof the 
latest, most approved forms, lliustmtedwlth Bngfav- 
ings drawn to scale, showiig the form, position, and 
arrangement of all the parts. Contained In ScnjNTTFtc 
American Supplement. So. 6^4. Price 10 ci-nts- 
To be bad at this office and of all deW6dealers. 




MBEIiTS WANTED T8 SELL 

I I THE STA^PARP. GAS LAMP, 



A wonderful invention. 

Ttei 



_ vention. 1-6 the expense of 
TCetpsene, or 6 times the light. Perfectly 
safe, il different styles. R^^I fromS4<irpi 
All brass. Country people cap now baveJiga^. 
brighter than electricity and cheaper thfSQ 
kerosene. Can fnmisti tliousarids of testis 
monlals from people using them for months- 
Agents coining money. Write for eXcldsl'Ve' 
territory. STANDARt) GAS LAMP CO,, 
llft.120 Michigan Street, Chicai£0, HI. 



FREE! ^my SS?!, 



B^iUanforl900-19Ul 



CAULOG 



_ ,. ,. __ 416 pages. 

6 by 9 incjies, advertising 15.000 Kooka«. lublem 
PerloticaM. etc., etc., at Wholesale Prlees. All 
books' carified in stpck* Best catalog ever printed and 
aentfi^e of ohdj'ge. 
THR BOOK HCPPI^'OnnPANT. 960-8 WbTiii«)1i Avf>., GfeleigO. 






THE 



p 




IN THE 



I 





'1*^' 

,;>«» 

^i''''^" 



By EDWARD W, BYRN, A. M. 

LARGE OCTAVO. 480 PAGES. 3Q0 ILLUSTRATIONS. PRICE $3.00 BY MAIL POSTPAID TO ANY 
COUNTRY IN THE WOf^D. HALF RED MOROCCO. GILT TOP, $4.00. 

Readers of the Scientific American are aware to what extent it has devoted itself for more 
than half a century to chronicling the great inventions and discoveries of the present century ; and 
to worthily commemorate the completion <rf the nineteenth century its publishers are about tO 
bring out a scholarly and interesting volume which will present in con- 
crete form the great scientific and engineering achievements of the cen- 
tury. The chapters give a most comprehensive and coherent account of 
the progress which distinguishes this as the " golden age of invention," 
resulting in industrial and commercial development which is without 
precedent. A chronological calendar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the inventions and discoveries of any particular year. The book 
is printed with large type, on fine paper, and is elaborately illustrated by 
300 engravings and is attractively bound. 

Every reader of the Scientific American should possess a copy of this 
unique and timely publication. 

The following is a brief Table of Contents. Chapter I— The Perspective 
View. II— Chronology, of Leading Inventions of the Nineteenth Century. 
Ill— The Electric Telegraph. IV— The Atlantic Cable. V— The Dvnamo and 
Its Applications. VI The Electric Motor. VIl-The Electric Light. VIII- 
The Teleohone. IX— Electricity, Miscellaneous. X— I'he Steam Engine. 
XI-The Steam Railway. \II- Steam Navigation. Xlll-Printing. XIV— 
Tbe Typewriter. XV-The Sewing Machine. XVT-The Reaper. X Vll-Vulcanized Rubber! XVIII— 
Chemistry. XIX— Food and Drink. XX— Medicine, Surgery and Sanitation. XXI— The Bicycleknd Auto- 
mobile. XXII— Tbe Phonograph. XXIII— Optics. XXIV— Photography. XXV— The Roentgen or 
X-Rays. XXVI-Gas Lighting. XWII-Civil Enjilneerlne. XXVIII- Woodworking. XXIX-Metal 
Working. XXX-FIre Arms and Explosives. XXXI— Textiles. XXXII— Ice Machines. XXXIII— Liquid 
Air. XXXIV— Minor Inventions. XXXV— Epilogue. 

A fuu TaJAe of Contents, with aam'ples of iUugtratUms, U now ready and vHU be sent jree to anv addnss. 

MUNN & Co., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY. NIW YORK, 




ICE^i 



IFO. CO., BOe-Oinitoirstreet,- Milwaukee, Wis. 



TYK WHCELI. Kr0Dtl.t twIXPEIIIMCHTAL WaRK.IMjU.M|P<IIIEin 



MDnnC & EXPERIMENTAL WORK. 

Ill VtlLtO Indentions deTSloped. Special Machinery. 
E. V. BAILLARO, Fox BIdg., Franklin Square, New York. 



D'AMOUR & LITTLEDALE MACHINE CO. 

-30 \AvORTH 5T. .NE.W YORK. 



PATTERN AND MODEL MAKcna. 



i-2 H. P. ftAS ENGINE CASTIN8S 

MatertaU and Blue Prints. Write for Catalogne 9. 
PAE8BLI, & WEED, 129-131 W. Slst Street, New York. 



MODEL 



; UNION MODEL WORK£ 

' Hi Clark chicagg. 



AMERICAN MANUFACTUREfiS 

desirous of being represented In Franpe and BoTOpe. 
address for particulars, Jules FiiSisCH, 76 Rue Mozart, 
Paris, France. Best references furnished. 



li/AIITFn ~.^n experienced Cost Keeper. Oneac- 
11 tm I CUi customed to bothiron and woodworking 
preferred. Apply, with references, by letter only. The 
New Domestic S. M. Co., 98 Warren St., Newark, N. J. 



m 



tm FO R FREE CA TALOeUE. 

. Prairie State I ncubitor Co., 
Homer Olty, Pa. 



ff 



CnD QAI C — Machine Sbop, brass and Iron foundry 
run OH L C I not large, but well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and how 
to manufacture, with some capital, can buy this plant 
on very easy terms. Address 
WATERTOWN MFG. CO„ Watertown, Wis. 



FOR SALE. 

Adjustable bicycle saddle post. Something new. Great 
advantage Sim^e and practical device. Big demand. 
Address BOX 153* Station C\ Los Angeles, Cal. 



FRICTION CLUTCHES 

Simplest and Surest. . Write for (Catalogue. 

EMPIRE MOTOR WORKS, 

900 WaBhlnKton Street, Buffalo, N. Y. 




R. E. ^) ^B.1S^K^ 

mm miER tIghtSI LOS. 



m 

ANY DIAMCTER, ANY DEPTH. 

ifAMS iwra CO. kalamazqo mich. 



Magneto lor Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. Dust 
and moisture proof. Brushes self-adjusting. Mate- 
rial and worlrinanship the best. tS^" Guaranteed 
FOB ONE YEAR. Send for circular and price list. 
eiDDi;Ne8 & STETENS, Kockford, III. 
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GOVERNMENT SQLO IO,000 




Spanish Mauser Rifles & Carbines 

stto 5,000,000 Ball Cartridges in clips. We bouicht them all, 
Bofore exporting then:i, we offer a limited number at retail. 
F. BANSTERHAir, S70 Broadway New Tork. 

Catalog on request. Dealer in Military Goods and War Relict 



mQWHG P ICTUBE MACHINES AND FILMS. 

/J-JITERHS WANTED SS'EfgfclS! 



L.HOLDEN 

. H SouTHBRQADSt. PHlLflDtLPHIA Pa. 

Regealed" ice MACHINES' 



VELOCrrY OF ICE BOATS.— A COL- 

lectluh of Interesting letters to the editor of the Scibn. 
TiFlc Amsbican on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illus- 
trated with 10 explanatory diagrams. Contained in Sci- 
entific AmbpicAn Supplembxt, No. aii. Price 10 
cents. To be had at this ofiBoe and &om all newsdealers. 

Sendnsfour add rest 
I andwewillBhowyou 
I how to make t3 a daj 
absolutely sure; we 
'f nrnish the work 9nd teach you free, you work ia 
ttie locality where you live. Send ue your address and wa will 
Bxplaintbe 'buainms fully, remember we guaruitee a clear profit 
o*|3for every day's work.absoIutelyBure. Write atonce. 

BOKUi MUrUPiin<DRIll6 CO^ Box354| Detroit, Mlah. 



S3aDaySure: 

^'-^■^^ furnish the work and tearh toi 



ELLECTRICAL 
IVIACHINERY 

ARC LAIV^PS. ALU KINDS ANDSZE 

<;'►' DYNA.vi03£NGiNt.s, Rotors t 

CtRRrbPO'-iO -VI IH U5 TO Bu V OR SLi. 

THOMP50NiOli& C?. i05 LIBERTY 51 A' Y. 




lSi!TP|nl 



Warranted to &st l£> jura aiH to 
imt-biteli any other Inouliatoi^biw 
nonesTDS OSTOim >OHE¥ BACK. 
Circular and price list FBEE. 
Ponltr^Manpd and Ctalogna NalMjUc 
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■ neuiim*. n «rponltiyaiainiBluldC.tiaofn»n«IU|U 

•fi^fcw I ^CYPHEfes INCUBATOR op.. 



LIFE PRODUCERS 

SUGCESSFVl INCUBATORS. 

LIFE PflESERVERS 

SVCCESSFIIL tROODERS. 
All about themluoiirlM page cata- 
logue. UailedforScentsinstamps. 



DBS MOINeS INCUBiTOK CO., Bax75 On iHoliie8,l«. 
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Egg Ineubafor 

For $ 1 2.00. 

The Simplest, most perfect Incubator made 
in the world. This Is a new one at a remark- 
ably low price. It Is an enlargement of the 
famous 

WOODEN 

and made as thoroughly 
good asany Incubatoronthe 
market. It will hatch every 
fertile egg put In It, and 
stand up to r^ular usage 
as well as the most costly. 
Write for free catalogue. 

fiEO. H.STAHL.Qulncy.lll. 
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^tmtxUt ^mtxum* 



December i, 1900. 




OP BRAINS 

AR5 

-MADE AT KEY WEST>- 

These Cigars are manttfactured under 
i the most favorable climatic conditions and 
from the ihildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
5 money. Send for booklet and particulars. 

I CORTEZ CIBAR CO., KEY WEST. 



AND 

INSURANCE 
ASAmST-lOSS 

OR 

DAJtlAGB 

TO 

PKDPERIY 

AND 

LOSS-OP- UFB 

AND 

INJUIW 
TO-PERSONS 
CAUSED-BV 

SlWlBOlLER-HPLOSIOTiS 




I 



J-nrAUSS-faaiBBtT 'VB-nONHUH-VuzPllESISBn' 

J-BAntCB-SBCBETtBy r-B-AUCN • liVICEPRESUCm' _ 

f lLBJBAmgBlL TBEAE. LTAViDr igHiinmt.AstfrSnrUT 



NO CHEAPER 
TRAVELING 

can be experi- 
enced than when 
riding in a 

WINTON 
MOTOR 

CARRIAGE 

It coBtBhalf a cent 
a mile to operate. 
Speed can be regu- 
lated at will. Easy 
XB-mt^^ dt-t AAA of control, abso- 

Price $1,200. lutely safe! Sim- 

ple, but perfect in every detail ot Its couBtructlon, ele- 
gant in design, handsome and durable in flnlsb. A 11 parts 
Interchangeable but none liable toget out of order. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 




AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 

UNDERTAKES:— Tilt; manufacture of Automobiles and Motor- 
cycles. The examination of Automobile patents. To enlist capital 
for the development of iuventiODH. 

FURNISHEs 1— Specialists to make thorouj^h examinations of 
patents. Experts to test motors and automobiles. Opportunities to 
laventors to present properly their propositions to concerns willing 
toconsider and to unaerteke the same. 

PlTftCHASESt— AH Tnerllorious patoits, '^-ptiMS sod lovantias* 
relaMng to motor-cycles, motors, gears, aatomoBiies and their parts. 

F. B. HYDE, Secretary. 87 WtUIam St., New York. 



A Racing Machine 

FORTY. MILES AN HOUR 

* if you want it, but wri 
do nut recommend our 
customers to buy racers 
unless they are going to 
make racing a business. 
Our standard speed \s 18 
miles per bour on coun- 
try roads. We fur- 
" nish powerful dou- 
ble cylinder, variable 
speed gasoline 
engines with our 
carriages; ample 
; power and strong 
; construction; ele- 

gant design and 
ne workmanship. 
Prospective buyers send for descriptive matter. Im- 
mediate delivery. No agents. 
THE HAYNES-APPERSON CO., - KOKOMO, INDIANA. 





CHARTER ENGINE 

Any^ Place 

BY Any One 

FOR Any Purpose 

FUBI/— Gasoline, Oas, Distillate 

Stationaries, Portables, Engines and 

Pumps, Holsters 

BT' State Tour Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 

NOT FOR FARMERS ONLY! 

THE 

Country gentleman 

The ONLY Dgricultural NEWSpaper, 

AND ADMITTEDLf THB 

LEADING AGRICULTURAL JOURNAL 



OF THE WOBIiD. 



Kvery department written bv specialists, tbeblgbeat 
authorities in their respectlTe lines. 

Gives the agricultural NEWS with a degree of full- 
ness and completeness not even attempted by others. 

INDISPENSABLE TO 

ALL COUN TRY RESIDENTS 

Single Subscriptions, $2. 

Two Subscriptions, $3.50. 

Four Subscriptions, $6. 

SPBCIAIi INDUCEMENTS TO BAISEB8 
OF I.ABGER ClirBS. 



Four Months' Trial Trip 50 Cents. 

It win pay anybody interested In any way In country 
Hf e to send for sample copies. 

LUTHER TUCKER & SON, 

ALBANY, N. Y. 



WALTHAM WATCHES 

It is not alone the value of the 
jewels that makes a first-class 
watch — it is the brains that have 
planned its construction. It is 
mechanical skill and knowledge that 
have made Waltham Watches the 
best in the world. 

" The Perfected American Watch'*, an ittustrated book 
of interesting information about luatches, ivitl be sent 
free upon request. 

American Watiham Watch Company, 
Wattham, Mass. 




1 Candle Pdtier Lamps. 
8 Lamps in^ries on 

100 to 1 20 volts. 
4 Lamps In Series on 

50 to 60 volts. 



Christmas Lighting 

EDISON fWm LHOIPS 

for Christmas Trees. 

No Danger, Smoke or Smell. Lamps either rented or sold. 

Full directions furnished, enabling anyone to readily 

wire and put up the lamps. 

Can be used only in houses having electric lights. 

Address 

General Electric Company, 

harrison, n. j. 




Do Ydtt KnowThat Your Razor Has Teeth 

Its edge Is not a straisbt, but a serrated line and tbe Qner 
tbe teeth tbe better tbe razor. Ordinary Hbaving lathers in- 
jure these teeth by invisible corrosion. This is what puts a 
razor out of order, compelling frequent, stropping and honing. 

ELECTRO SHAVING LATHER 

is a new and scientific improTement In a shaving outfit. 

it preserves and hardens the delicate teeth of the razor* 
lakes it cut easlen soothes the skin, is easy to make and 
delightful to use. Send for free folder giving particulars. 
F. G. FOWLER & CO., Bridffeport, Conn., U.H.A. 
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DO TOtr KNOW that the most llKht, least trouble, 
greatest comfort can be secured by using good burners. 
The best burner Is D. M. BTEWABD'S WONDER. 
Write. InclosinK -25 cents, for sample. 
STATE I JNB TALC CO., Chattanooga, Tenn., U. S. A. 



M< 



ORJROW^^^llk^ 



RIDE 50 
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PEDAL ONLY 35. 

BOOXUT. 



FITSANYCYCLE.i 0,000 IN USE 

ADDS PLEASURE AND SAFETY- ALL DEALERS SELL THEM. 

ECLIPSE MANUFACTURING C?. elmir a^i^.y. 



INVFNTnRS' MFRRANTII F RIIRFIII 3'^0 Broadway, New Tork, vltb correspondents in 
'".",^.'' ' *'.!'*' ,'''r''V'"' ' '^^ DUnCHU all foreign countries. Have facilities for the Manufacture 
and Introduction of Patent Novelties. Send Model and Hlans and we will make you an offer. 



GRAMOPHONES! 

THE 

United States Gramophone Co., 

Stewart BIdg., Washington, D. C, 

owns the Letters Patent for the GRAM- 
OPHONE and its Indestrnctlble Record 

Discs. Tfaese- patents have never been attacked, 
nor have Gramophones and Records made under 
tbem ever been declared infringements, except 
t.brough judgments confessed by a former 
agent of the Gramophone; such Judgments 
have no legal value. The Gramophone patents 
cover all Talking Machines in which the rec- 
ord grooTe propels the stylns, and in which 
hard-pressed record discs are used. 
'SUITS HAVE BEEN ENTERED AGAINST the parties offering the Zon-o-phone (a bold copy 
of the Gramophone). 

Dealers and users are WARNED against buyingthem, or tbeymake themselves liable for heavy damages. 

United States Gramophone Company, 




Canadian Partita Addraas: 
E. BERLINER, 23 1 9 $t.Catherlna Straet, MONTREAL. 



E. BERLINER, PrK. 



iSTOS 

COVERINGS I 

ABSOUITECr nRE PROOf I 



FIRE- FELT 

PURE ASBESTOS 

REPLETE WITH AIR CELLS 
STRONG. LIGHT FLEXlhll? 



*M;|^ THREE FEET LON 

', INCH 7(1 Hi \\(.m. 
S Mill ( O. 



■ made in sec 
|fit standard pipe 
H.W. JOHNI 

■VIEW YORK' CHICAGO 

>' MAnE| 

j asbestos materials. 
■roofing materials.! 



LIQUID PAINTS S, STAiNS 
ELECTRICAL MATERIALS 



The New England Watch Co. 

ARTISTIC SPECIALTIES 

' for the Season are shown 

In Our Blue Book for Ladles' 
labour Red Book for Men'#| 

Watches. 

Either or both sent on application. 
37 Maiden Lane. 149 State Street, 

New York, N. Y. Chicago, 111. 

SpreckelB Buildin^r, San Francisco, Cal. 




LAUGHLIN 

FOUNTAIN PEN. 
THE BEST AT ANY PRICE 



A Holiday Suggestion— A gift of 
never ending usefulness and a 
constant pleasant reminder of the 
giver. Your Choice of these pop- 
ular styles, luperior to the 

$3.00 STYLES 

of other makei, for only 



%iM 



-Try tt a Week. If not suited, 

we buy it back. Finest, quality. I 
hard rubber holder, 14k. Diamond f 
Point Gold Pen, any desired flexi- f 
bility in fine, medium or stub, and | 
the only perfect ink feed. By mail, 
postpaidf on receipt of $1.00, (reg- 
istration 8c. extra.) 

Ask your dealer to show you this 
pen. If he has not or won't get it 
for you (do not let him substitute 
an imitation, on which he can 
make more profit), send his name 
and your order to us, and receive, 
free of charee, one of our Safety 
Pocket Pen Holders. 

Remember; there is no "just at 
^ood" as the Lau^hUo. Insist on 
It; take no chances. 

(niustrationa twa-ihtrga ttmJi 

LAUQHLIN MFG. CO., 

31 Lauehlln Block, 

DETROIT. MICH. 



"Light of Asia" Lamp 



The Smallest Porta- 
ble Electric Light. 

Unlike all other portable 
lights, tbe batteries of the 
"X«1*fht of Apia'' Lamp do 
not deteriorate unlets used. 
For a Eood light, for short 
iutervala, th's lamp is unex- 
celled. The "Light of Asia" 
Lamp is made with a view to 
beauty, and is mounted in an 
aluminum shell covered with flue 
leather. Price »3*00, postpaid. 
Every One Guaranteed. 

ELECTRIC CONTRACT CO. 

61 ELM STREET. NEW YORK, 



"Weight, ^oz. 
'i In. diam. 
B ins. long. 




MrSTEKAL PRODUCT OF THE UNITED 

states in 1895-189S.-A valuable table, accompanied by 

statistics. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 1 M. 

Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 



EDISON 




RECORDS 



VOR GOOD MU&IC 

Buy Edison Records. Dealers everywhere 

have them. Asfe for tbe RED HAND kind. 

GENUINE EBISON PHONOeKAPHS 

From $10. to $100. Catalogues everywhere, all dealers. 



None eenuine 
without this 



.;s:i;^. 



Trade 
Mark. 



Wan Phonograph Co., 135 fifth AvmN6w York 



All varietlesat lowestpnoes. Rest Railroad 
Track and Wagon or 8tock Scales mado. 
Also 1000 usefui articles, including Satea. 
Sewing Machines, Blcyolefi, Tools, etc. Save 
Honey. Lists Free. Chicago scale Co., Chlca«to. lit 



JESSOP'S STEEL i?^:^fS 



fillei|fi.e in Qaalltr and .. „< 
OFFJTCS, 91 JOHN 



P^rls, 1900, 



